




EXECUTIVE BOARD 
W. A. Wildhack 
Pre side nt 


Warren H. Brand 
First Vice-President 


Robert T. Sheen 









Delmas C. Little 


Vice-President 









Axel H. Peterson 
| ice Pre sident 


William H. Fortney 






















Secre tary Viee-President 
J. T. Volibrecht A. A. Anderson 
Treasurer Vice-President 
















Porter Hart 
Past President 


H. B. Freeman 
Vice-President 








VOLUME | NUMBER 12 DECEMBER 1954 






DITORIAL BOARD 


lobert J. Jeffries, | 
irnold O. Beckman 
William C. Brombacher 






EDITORIAL 






douglas M. Considine 
4. B. Nichols 
LR. Proctor 
























ibert F. Sperry 
H. Trapnell 
lolph D. Webb 


goers eyed , , TECHNICAL SECTION 


DITORIAL STAFF AK A A N\ re ™ 
William H. Kushnick 


Charles W. Covey 
/ 
Horvey H. Mitchell 
had 
Ralph R. Batcher J. W. Hutchison 


George F. Gardner A. K. Joecks 

Herbert Hulsberg Morris G. Moses 

Herbert F. Rondeau 1. Lefkowitz 

iDVERTISING REPRESENTATIVES REGULAR FEATURES 


Jerome J. Brookman 
299 Madison Avenue 
New York 17, N.Y 
MUrray Hill 7-6530 


) 


Macintyre, Simpson & Woods 
75 East Wacker Drive 
Chicago 1}, Ill 
CEntral 6-1715 
io 
Macintyre, Simpson & Woods 
1900 Euclid Avenue 
Cleveland 15, Ohio 
CHerry 1-1501 
Loyd 8B. Chappell iT < P 
310 South Robertson Strect j 
os Angeles 48, Calif 
“restview 14-5151 











How external lubrication is eliminated in 


Leslie 





diaphragm control valves’ 
new packing design 











The new Leslie Lubrisoft® Packing now standard in all Leslie 
Diaphragm Control Valves is recommended for valve body 
temperatures up to 500° F. without external lubrication. When 
used with the Leslie thermo-isolating bonnet, it may be used for 
valve body temperatures up to 1050° F., eliminating need for 
external lubricators and isolating valves in most applications. 


LESLIE LUBRISOFT® 
PACKING MEETS 

ALL 8 MOVING STEM 
SEAL REQUIREMENTS 


Each of the several types of Lubri- 
soft split ring packing is specifically 
designed to maintain the low-friction 
stem seal against one or more of these 
deteriorative service conditions: 








1. Internal pressure, 
temperature and fluid 


. Contamination 

. Corrosion 

. Electrolytic Action 
. Oxidation 

. Extrusion 

. Abrasion 

. Friction 
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Overall result is a standard, economical packing, with superior 
stem sealing properties and long service life. Precision fabricated 
to conform exactly to the deep stuffing box dimensions, the 


positive, split ring design makes fast replacement possible, Liwe 
without disturbing body or stem adjustment. witk 
Plan to reduce control valve maintenance costs by sending for _ 
Bulletin 5304 Diaphragm Control Valves. i 
LOW 


LESLIE CO., 215 GRANT AVENUE + LYNDHURST, NEW JERSEY 


|ESLIE CONTROL VALVES 
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‘STILL FAR AHEAD IN QUALITY AND PERFORMANCE 
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This Controller 


requires no more 
than a weathervane! 
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M/59 
Coftsatrol 
Flow 
patroller 






Live-Balance” Control on any fluid Unique Simplicity — exclusive design 


with any size valve motor. permits fixed, optimum proportioning 


Lowest first cost. Lowest installed cost. and reset values for liquid flows. Ad- 


justable reset optional for gas or steam 


Lowest maintenance cost. flow. 


S'HE FOXBORO COMPANY, 3112 NORFOLK STREET, 





OXBOR 


REG. VU. S. PAT. OFF. 
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Like a weathervane, the Foxboro 
M 59 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
ance by any other flow controller, 
the M 59 is completely indifferent 
to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve... at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged, completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There’s nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots ... eliminates “con- 
ventional” maintenance. 

In operation, the M S9 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter . . . does away with 
transmission lag... gives fastest 
recovery from process upsets. For 
the complete story, write today 
for Bulletin 470. 





FORRBOBO, MASS., V.5.A- 


FLUID FLOW CONTROLLERS 
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Wide range of selection of the basic controller 
unit to fit your application is represented by 
the five single-unit controllers illustrated 
below ... five of the many reasons why 
Masoneilan Liquid Level Controllers offer 
you more for your money. The sixth is the 


OKe 





convenience of grouping any two of these in 
one case as illustrated in the model to the 
right. This range of selection enables you to 
obtain from ove manufacturer the control 
equipment for almost any liquid level applica- 
tion. 





Model 12800 — The basic proportional 
controller; may also be used as a trans- 
mitter; may be converted in the field toa 
differential gap controller. 


Model 12810 — Adds reset action to the 
preportional controller. Conversion of 
Model 12800 may be accomplished in the 
field if desired. 





Model 12820 — The pneumatic transmitter 
provides an output air signal which is pro- 
portional to level changes, for indication, 
recording or control. 


Model 12830 — The differential gap con- 
troller. May be converted to a propor- 
tional controller in the field if process 
changes require it. 


TWENTY POSSIBLE 
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Model 12800-20 — A duplex 
model grouping the propor- 
tional controller and pneu- 
matic transmitter. Any com- 
bination of two identical or 
dissimilar single units is pos- 
sible — a total of fifteen com- 
binations. 








Model 12840 — The pneumatic set con- 
‘roller provides for remote adjustment 
) set point. Available with either pro- 
portional or proportional-reset action. 


Level Controllers 


ee ee 


Simplicity of design; sensitive 
accuracy of control; wide choice 
of materials; ease of mainte- 
nance; convenience of installa- 


tion; and sturdy, long lasting 


SCALA 


MASON- 


REGULATOR 


Why You Should Select Masoneilan 












construction are six other 
reasons why you should select 
Masoneilan 12000 Series Liquid 


Level Controllers. 


pRODUCTS | 7 


NEILAN 


co. 


1212 ADAMS STREET, BOSTON 24, MASS. 


Sales Offices or Distributors in the Following Cities: New York « Syracuse « Chicago 
St. Louis « Tulsa * Philadelphia * Houston « Pittsburgh « Atlanta ¢ Cleveland « Cincinnati 
Detroit ¢ San Francisco « Boise * Louisville « Salt Lake City « El Paso * Albuquerque 
Charlottes Los Angeles « Corpus Christi « Denver * Appleton « Birmingham « New Orleans 
Dallas * Seattle * Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


LENSTRUMENT COMBINATIONS 
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SHRINE EXPOSITION HALL, LOS ANGELES, WHERE THE TENTH ANNUAL INSTRUMENT re 
CONFERENCE AND EXHIBIT WILL BE HELD IN SEPTEMBER 1955 


It Is Not Too Early to Make Your Plans Now fo Participate in the 


TENTH ANNUAL 


INSTRUMENT CONFERENCE AND EXHIBIT 


(INTERNATIONAL) 


of the 


INSTRUMENT SOCIETY OF AMERICA 


September 12-16, 1955 ) 
LOS ANGELES, CALIFORNIA 1 
SHRINE EXPOSITION HALL AND AUDITORIUM ae 








This is the first ISA Show in the Far West. First responses from Members and Exhibitors Q. | 
give assurances that this will be one of the most successful events in the ten-year history ne 
ia ia ay a ; relia 
of Conferences and Exhibits sponsored by the Instrument Society of America. 
A. 
Exhibits from Every Segment of the Instrument Industry vila 
ra 
Technical Conferences ... Maintenance Clinic CO} 
- ‘ i ; , : th 
q Analytical Clinie ... Employment Service ... Social Events 
| nate 
| fy 
Exhibitors may place orders for exhibit space and obtain details of the 
Tenth Instrument Conference and Exhibit by writing to: at 
Irit 
e ma o ati 
FRED J. TABERY, EXHIBIT MANAGER PQA 
; | waste 
INSTRUMENT SOCIETY OF AMERICA ight 
| 3443 South Hill Street 
i as cae ‘ j 
Los Angeles 7, California \. 
| , PIs | 
Phone Prospect 6126 : 
| ' EX 
| 
| j > = 
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Why Automatic Sequencing 


of Batch Operations 


Phits dividend-paying instru- 
mentis the Taylor FLEX-O- 
TIMER Time Cycle Control- 
ler. It provides precise, auto- 
matic iming of the sequence 
and duration of up to 36 proc- 
essing Operations involving 


temperature, pressure, mech- 





anical motion, electrical en- 


ergy or combinations. There 





are hundreds of applications 


throughout industry where 





this versatile controller can 
insure greater uniformity of 
processing, save operator effort both physical and 
nental—and save you money. If you say “ves” to any 
# these questibns it will pay you to call in your Taylor 


Field Engineer now. 


Q. Do you have batch processes requiring personnel to 
perform multiple operations in sequence with complete 
reliability? 
A, The Taylor FLEXN-O-TIMER Controller enables you 
0 coordinate batch processes to mect the requirements 
f a continuous process. You don't have to rely on 
vople to turn the valves or pertorm other operations 
the right time; e.g. the regeneration of a contam- 
nated catalyst bed in a continuous process. The FLEX- 
TIMER Controller will:—stop the process; clean out 
) rocess fluids; backwash the bed—or burn out the im- 
purities; put the unit back on stream. All this auto- 
i 


natically and in accordance with the best practices. 


Q. Are you faced with reprocessing and consequent costly 
waste if certain manual operations do not take place at the 
right time, in the right sequence and for the correct duration? 





4, You eliminate the possibility of human error with 





bis robot brain in control. You can depend on the 
EX-O-TIMER Controller to turn the valve, pull 
be switch or perform other operations — automatically; 








b:.z.,the molding of plastics or vulcanizing of golt balls. 
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SAVES DOLLARS ... 


..-because the Taylor FLEX-O-TIMER Time Cycle Controller 
“does its own thinking’ = takes care of as many as 36 operations 
automatically, thus saving operator man hours ! 


Q. Can customer dissatisfaction ever be traced to variations 
in product quality due to processing irregularities? 


A. Once you've developed the optimum time, tempera- 
ture, pressure and other variables for a process you can 
be sure of repeating that process exact/y, time after ume; 
e.g., backwashing ot filter beds in a continuous process. 
Result: You are assured of a uniformly high quality 
product ~the secret of repeat business. 


Q. Wouldn't you consider it a good investment if a com- 
pletely automatic sequencing control system applied to your 
batch processes paid off in a year or less? 


A. Many chemical plants have increased their profits 
by revamping their batch processes in this way, using 
the Taylor FLEX-O-TIMER Controller as the key in- 
strument, ¢.g., the operation of hydraulic presses in 
removing excess Chemical trom fibrous materials; plas- 
tic press Operation; dry ice molding; the lamination of 
plywoods; ure molding; the opening and closing of 
dump valves in paper pulp bleach cells; the batch hydro- 
genauon ot edible oils and fats. 


Q. Why is this system so successful? 


A. Because Taylor Instrument Companies have the 
necessary experience and know-how to apply instru- 
mentation of this kind to the best advantage in many 
diversified industries. Taylor Engineers have acquired 
this skill through many years of working in the field 
with instrument men and engineers. Their knowledge 
is at your disposal. Why not write today! Also ask for 
Bulletin 98154. Taylor Instrument Companies, Rochester, 
N. Y.. or Toronto, Canada, 


Laylor [nslruments 


MEAN ACCURACY FIRST 
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PRESIDENT 


MASSACHUSETTS 


HE FUNDAMENTAL part played by technology 
in the security, health, and economic stability of 
the nation is only becoming clearly understood. The 
kind of rearmaments race in which we are now in 
volved has emerged in large part as a race in mili 
tary technology. Our atomic capability, our air 
power, Our communications, and our development 
of conventional weapons are profoundly influenced 
y scientific and technological advance. As we work 
to build and maintain an adequate military strength 
we encounter definite limitations of manpower, 
material, and money. In contrast to these quantita 
tive limitations, we do not yet necessarily have com 
parable qualitative limitations on our technological 
ingenuity, and consequently this aspect of our mili 
tary effort could well become the decisive one and 
the part of our military program in which we have 
the greatest opportunity and freedom of action 


Similar considerations affect our health and our 
economy. More and more the problem of an ade 
quate food supply against a constantly increasing 
population depends upon scientific research and 
technological advance. Our capacity to augment our 
energy supply and to offset depletion of raw mate 
rials again depends upon new discoveries and in 
creased technological efficiency. Economists have 
begun to point to the influence of research as a new 
element in our business cycle. Is it not possible, they 
say, that industrial research, together with the 
steady generation of new processes and products, 
has brought into our economic system a sort of gyro 
scopic stabilizer that it did not possess before re- 
search became a large factor in business enter 
prise? Is not research in industry coming more and 
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By Dr. James R. Killian. Jr. 





INSTITUTE OF TECHNOLOGY 


more to give a better control of markets to the co! 
panies which undertake research effectively? The 
ire but a few aspects of how the combination 
sclence, engineering, and industry—-let us call 
triumvirate ‘‘technology’—are coming to be rec 
nized for the part they play in maintaining ar 
1dvancing our modern industrial civilization 


] ¢ 1 oy! _ lace “Anca + } 
innerent in ali of these considerations ts the e! 


ment of quality, particularly the quality 


er , , 
power we have avaiuabie and it 1s in the mainte 


~ » 


ance of the quality of imagination, ingenuity 
skill that we find one of our presently most ac 
problems. We have the paradoxical situation wher 
there is.a steady increase in the numbers enrolle 
in our educational system and at the same time 
threatened inadequacy in the numbers of competen' 
young people who are available for work in t! 
broad field of technology. Let me examine these tv 
1ypparently contradictory trends 


During the next decade and a half we face 
huge expansion of our school enrollments. A 
result of an increased birth rate during the 
period, the enrollments of our elementary sch 
are now increasing at the rate of a million pupil 
year. As a result, between 1960 and 1970, the enr 
ments in our high schools and in our post-h 
school institutions and colleges may double. A: 
one who is under the illusion that America 
ceased to be a nation of change need but pon 
some of the implications of this population grow 
If we wish to provide as much college plant per : 
dent for the projected 4,400,000 students in 1970 
we now provide per student for half that numk 
we will have to build as much new college plant 


ISA Jour) ih 
























mk 
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the next sixteen years as we have built in the past 
three hundred years. 
More difficult and more important to solve than 


this problem of facilities is the problem of attracting 
and educating enough competent teachers to handle 
this increase in enrollment. Already there is a short 
ige, and in many fields there is both a shortage and 
a decline in quality. It is reported, for example, that 
the average education in science of teachers of 
science in our secondary schools is six-tenths of on2 
college semester. It is further reported that within 
a year or more the output of teachers trained to 
teach science will be only about half the demand 
It is becoming clear that one of the reasons why we 
have inadequate numbers of young people going 
into science and engineering is that there has been 
inadequate science teaching in the secondary 
schools 


‘A 


We thus start back of our goal line as we begin 
1 drive to educate the additional teachers required 
to take care of the advancing flood of enrollment 
Every school board and every kind of school is go- 
ing to be under pressure to drop standards for the 
selection of teachers, and we must plan with the 
jreatest care and imagination if we are to avoid a 
wave of mediocrity engulfing our schools. The al 
ready critical shortage of science teachers has now 
begun to be recognized, 
do not yet realize its important implications for the 
prosperity and security of our people. There must | 

1 major effort beginning now to build a stronger 
stronger both in num 
bers and in their skill and understanding of s 
The tendency in recent years for science and mathe 
matics to be neglected in many secondary schools is 


problem 


fortunately although we 


jroup of science teachers 


cience 


1 part o! this 


Our capacity to attract and to educate enough 


‘competent teachers, especially in science, is but part 
of the larger problem of educating enough profes 
sional men and women required to do the increas 
ingly complex work of our society. America requires 
an increasing percentage of its population to be 
skilled craftsmen and specialists. In its last annual 
report, one of our largest corporations reports that it 
now employs about 220,000 men and women and 
that one out of every fifteen of this group is techni 
cally trained. Since 1900, the number of people en 
gaged in the sciences and the professions has been 
growing almost twice as fast as our total popula 
tion. It is also interesting to note that in the field of 
craftsmanship and skilled labor a similar trend is 
taking place. The proportion of semi-skilled workers 
is dropping as the requirements of industry arising 
out of technology results in a steady upgrading of 
jobs. This upgrading of jobs at all levels from the 
craftsman to the professional man is constantly re 
quiring more education and more attention to be 
given to the use and distribution of the manpower 
competent to become craftsmen and specialists 


If we are to educate enough teachers to meet 
the quantitative demands of an increasing popula- 
tion and at the same time to meet the qualitative 
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demands of an advancing technology, we must pro 
vide adequate incentives, compensation, and status 
for teachers or else qualified young people will not 
prepare themselves for the profession. I suggest 
that this one of the most urgently important prob 
lems facing the American people today. | am not 
suggesting that we give special privilege to our 
teachers and our scholars but rather that we should 
not single them out for special handicaps. In this 
period when so much, even our survival, depends 
upon our skill and ingenuity and high level of edu- 
cation, our nation can ill afford to ignore any oppor- 
tunity for making sure that our educational system 
is providing the opportunity and the quality of edu- 
cation which would insure enough trained minds to 
keep our technology steadily advancing 


Dr. James Rhyne Killian, Jr. was inaugurated the 10th president 
of the Massachusetts Institute of Technology in April 1949, at the age 
of 45. His administration has been marked by the establishment of a 
number of important new facilities at M.I.T. and by the development 
of two new schools within the Institute. 


Before being named head of the Institute, Dr. Killian had already 
won a well-established position as an educator and administrator. 


Following his graduation from M.I.T. in 1926 with the degree of 
Bachelor of Science in Business and Engineering Administration, Dr 
Killian began his career as assistant managing editor of The Tech- 
nology Review. He was editor from 1930 to 1939. His association with 
the Institute’s administration began in 1939 when he was appointed 
executive assistant to the president. 


During World War II, when the Institute mobilized its scientific 
facilities for service to the nation, he shared with Dr. Karl T. Compton, 
then president of M.I.T. and now chairman of its corporation, the task 
of directing a vast and complex program of research and training that 
reached to every active war front. 


This period was also one of professional advancement for Dr. 
Killian himself. In July 1943 he was appointed executive vice president 
of the Institute, and his election as vice president came in December 
1945. Then on April 2, 1949, following the Mid-Century Convocation at 
which Winston Churchill spoke, he became the first M.I.T. alumnus to 
serve as its president. 


Dr. Killian is a staunch advocate of more general education in the 
engineering curriculum. The problem, he holds, is one of providing a 
common core of studies which will contribute toward a man’s effective- 
ness as an individual and as a citizen, regardless of occupation. 


The practical importance of a broadened program is this: that 
large companies are stressing the need for more broadly trained engi 
neers. They are looking to engineering colleges for potential leaders, 
the managers and executives of tomorrow. He believes, therefore, that 
a broader program is the answer to the development of these leaders. 


“Engineers, in industry,’’ Dr. Killian points out, ‘usually are placed 
in highly specialized positions. If they have not absorbed in their col- 
lege background the impetus to broaden themselves, they tend to 
become increasingly specialized. If we can only supply that impetus 
we will create leaders.” 


As a first step to implement his faith in the importance of a broad- 
ened educational program, the Institute established in 1950 a School of 
Humanities and Sccial Studies. 


This new school gives formal recognition to courses long estab- 
lished at M.I.T. in general education and in social science, and de- 
velops now sequences in the humanities for the professional programs 
of M.I.T.’s other schools. It has the responsibility for providing the 
strongest possible program for students studying in the fields of science, 
engineering, and architecture. 


Another step in helping M.I.T. to play its rightful role in the devel- 
opment of potential leaders for industry was taken in 1952 with the 
establishment of a School of Industrial Management through a gift of 
$5,250,000 from the Alfred P. Sloan Foundation, Inc. 


Nucleus of the new school was the Institute’s Department of Busi- 
ness and Engineering Administration, established in 1914 to combine 
scientific and eng.neering training with education in business adminis- 
tration. Its program has met with marked success, for a large majority 
of its earlier graduates now hold major executive posts and have con- 
tributed effectively to industrial stability and social welfare. 


Born in Blacksburg, South Carolina, on July 24, 1904, Dr. Killian is 
the son of Mrs. James R. Killian, who lives in Columbus, Ga., and the 
late Mr. Killian. He was educated in the high school of Thomson, Ga., 
and the McCallie School of Chattanooga, Tenn., and studied at Trinity 
College, now Duke University, at Durham, North Carolina, from 1921 
to 1923, when he transferred to the Massachusetts Institute of Tech- 
nology. 


Dr. Killian served two years as vic2 president of the American 
Society for Engineering Education and as president of the Society's 
Engineering College Administrative Council. He is a member of the 
Executive Committee of the Association of Land Grant Colleges and 
Universities and chairman of its Engineering Division; Association of 
American Unversities (vice president: 1950-51); Science Advisory Com- 
mittee of the Office of Defense Mobilization; chairman of the Army 
Scientific Advisory Panel; and a member of the Board of Visitors of 
the U. S. Naval Academy. 


Dr. Killian has written numerous articles in the field of engineering 
education and administration. He also served as Treasurer of the M.I.T. 
Alumni Association from 1927 to 1939 and was a special lecturer in 
publishing at Simmons College, Boston, from 1935 to 1938. 
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Teamwork in the ISA 


W. A. Wildhack, President 


N THIS EDITORIAL-—-the last one I write from the Presidential 
I “chair’’—it may be appropriate to discuss some of the ways in 
which we need to work together in the future, as members of a 
team, to get the most value from our membership and our par- 
ticipation in ISA. 


Each of us can contribute to, and profit from, activities of our 
Section in many different ways. First, just by attending meetings, 
we learn many things in an easy fashion, widen our contacts 
make new friends and keep ourselves from getting in a rut! By 
our attendance and interest, we help the Section to pay its debt 
of appreciation to the speakers, and contribute to the favorable 
impression of the Section that we want the speakers to carry away 
with them. Telling our friends and associates about the Section 
meetings, inviting some of them to attend as our guests, posting 
notices on our company bulletin boards, reading the announcement 
at other technical meetings, lending our copies of the Journal to 
other interested persons—these are all easy ways to help the 
Section and to do others a favor at the same time. Offering to 
sponsor our qualified technical friends for membership, referring 
the names of others who should be members to the Membership 
Committee—these are other ways in which we help the Section, 
the Society and ourselves. 


Most ISA members have seen the booklet, “ISA and You,” 
which is designed to tell the prospective member something about 
the Society and the values to be derived from membership. Cir 
culating copies of this booklet (or the message it contains) is a 
good way to identify ourselves with the Society and attract others 
Still another way to promote the progress of the Society and of 
our Own companies is to work with Membership Committees in 
enlisting the interest, participation and membership of the tech 
nical officials of our companies. As more management men learn 
about the ISA and take an active interest in it, the greater will 
be the general recognition and prestige associated with member 
ship in the ISA, by their organizations and by the community at 
large. 


All of these activities make a member a valuable asset to the 
Society, and the Society a more valuable asset to the member. 
They do not require any detailed knowledge of the organizationa! 
work of the Society other than familiarity with the Section meeting 
dates. Other contributions that a member can make, largely on 
his own, include giving a talk, submitting a paper or a Letter to 
the Editor, or making constructive suggestions for improving the 
Section or the Society. 


Valuable as the individual activities are, the sustained prog 
ress of the Society depends also on grouping of individuals into 
various teams—-Section Committees, Section Officers, National 
Committees, the Council, the Executive Board, the ISA Journal. 
In all of these the individual must work with a group, assume cer- 
tain responsibilities, and carry out certain assignments which are 
more or less clearly defined, according to certain rules of pro- 
cedure, also more or less clearly defined. 

Any ISA member who is selected for a position on one of these 
“team” activities, is honored by his colleagues in this selection. 
Beyond competence for the task involved, it implies a recognition 
of dependability, good manners, a cooperative spirit, and willing- 
ness to play according to the rules of the game. As the Society 
grows in size and activity, the number of different “teams” in- 
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creases, and the need increases for better communication, bett 
coordination, and clearer definitions of their various jobs and 

rules of procedure. So, too, is the need greater for team membe: 
who have the ability to work together harmoniously, yet pr 
ductively 


It is to be expected that committees based on voluntary servi 
sometimes fail to produce the results hoped for—sometimes they 
completely fail to function! Sometimes they lose their ‘spark 
and continue from year to year doing things in a routine fashion 
Sometimes they become so immersed in their own sphere of 
terest that they fail to mesh properly with other parts of the overa 
team—or conversely, they at times get so concerned with the 
problems of the other teams that they dabble in others’ assignments 
and neglect their own! Recognizing the ills and troubles that con 
monly beset voluntary organizations is much easier than prevent 
ing or curing them. However, the Executive Board has been aware 
of the need for some cures, and more prevention, for severa 
years. To this end, the revision and extension of the ‘Society 
Handbook” has been regarded as indispensable. It is hoped that 
the National Office can support the efforts of Constitution, Rules 
and Procedures Committee and the Sections and Membershi; 
Committee in expediting this work. 


In the early years of the Society the Council Delegates forme 
what was known as the Board of Directors and the Nationa! Offi 
cers as a group constituted the Executive Committee. A constitu 
tional change a few years ago renamed the group of Sectior 
Delegates as the “Council,"” and renamed the group of officer 
as the “Executive Board.” However, the Constitution was not | 
changed to detail the broader powers of the Executive Boa: 
implied by this change in name. The Council is still charged wit! 
responsibility for affairs, property and funds of the Society 
though it is the Executive Board that has to assume this responsi. | 
bility in practice. Following a request by the Council, the Society | 
Structure and Planning Committee has recently met to prepar 
Constitutional Amendments in line with those earlier recommenda 
tions on reorganization of the Society, to redefine the duties of th 
group of Section Delegates and the National Officers. It is pr 
posed to change again the name, size and function of the Executiv 
Board by calling it the Executive Council and by adding to 
present membership seven district Vice-Presidents, each’ of wh 
would be elected by the Section Delegates from his own distric! 
The function of the Section Delegates would then be to nomina 
and elect the Executive Council and to coordinate Section acti 
ties and problems through the Vice-Presidents representing th: 
district 


A team on whom all eyes are focused is the Journal Staf! 
not only the National Office members but all the individuals w 
provide voluntary contributions as authors, reviewers, or edit 


They are really playing ball—more power to them! 


LORE IU Ye 


Another team of whom much is expected is the National Off 
staff. Under the leadership of our new Executive Director, w 
is an expert in managament, it may confidently be expected t! 
the National Office rule books will be progressively tidied up, a 
that in addition each of the voluntary organizational “teams” v 
be helped in working out broader goals appropriate to the 
creasing importance of Instrumentation and of the ISA. 
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frequency response analysis 


of a flow-control system 


@ first, a math concept of fluid-flow relations 


@® next, an operational study of the control circuit 


® then, frequency response analysis of system’s elements 


@ and, how controller adjustments effect stability 


By Donald P. Eckman 


\ UTOMATIC control of flow rate is probably one of the 
: most vexing problems in the field of process control. 
Although the instrumentation is usually simple (an ori- 
fice, differential transmitter-controller, and a 
control valve are most common), and the process is almost 
ideal from the standpoint of absence of lag, the proper 
control of flow rate is still difficult to achieve because of 
omplex interaction of lags in the control circuit. 


pressure 


The flow control system selected for study is shown 
n the physical diagram of Figure 1. Flow rate in a pipe 
ine is measured by an orifice, nozzle, or venturi; that is, 
the orifice converts flow rate into differential 
(u,-c). The transmitter converts pressure differential into 
a transmitted signal, usually electric or pneumatic. The 
controller provides control action and, in the case of an 
electrical system, operates a power relay to set a valve 
yperator. The control valve adjusts its opening in order 
to manipulate flow rate. A recorder is used as an auxiliary 
and is not necessarily required. 


pressure 


The symbols employed are arbitrary: 


u orifice upstream pressure—psi 

¢ orifice downstream pressure—psi 
p valve upstream pressure—psi 

Us valve downstream pressure—psi 
q flow rate—any consistent units 


In order to analyze a flow control system (or any con- 
trol system) certain assumptions as to system behavior 
are necessary: 

1. Upstream pressure (u,) is assumed to be independ 
ent of flow as if a constant-head tank source were 
employed. Nevertheless, this becomes a 
load variable and may have different values at dif 
ferent times. With a centrifugal pump source this 
assumption is not valid pump discharge 
pressure usually decreases with increased flow. 


pressure 


beca use 


~ 


The orifice (or other device) may have either zero 
or complete permanent head loss, depending upon 
the difference between orifice upstream pressure and 
valve upstream pressure. The analysis will include 
this effect. 

3. Downstream pressure (u.) is assumed to be inde- 
pendent of flow as if the flow were passing into a 
constant end-source. Nevertheless, this 
pressure becomes a second load variable and may 
have different values at different times. With a 
surge tank or restricting device downstream this 
assumption is not valid because downstream pres- 
sure would vary with flow rate. 


pressure 
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1. The effect of changing fluid momentum is neglected. 
Usually, flow changes take place slowly enough that 
fluid acceleration is small. 


5. The distances in the pipe line between orifice and 
valve are considered to be small so that pressure- 
wave transmission times are negligible. 
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OPERATOR 


POWER RELAY 


Physical Diagram for Flow Contro!,. 


6. The fluid is considered sufficiently incompressible 
that there is negligible storage (capacitance) in the 
volume enclosed by the pipeline between orifice and 
valve. 


That these assumptions are restrictive cannot be denied. 
On the other hand, the inclusion of pump and vessel flow- 
pressure relations makes the algebra of analysis much 
more complex and does not improve the study of funda- 
mental control relations to any extent. 


Fluid-Flow Relations 


The fluid flow relationships at the orifice, vena contracta, 
and control valve are assumed to be given by the Bernoulli 
Law. For the orifice with flange taps or vena contracta 
taps, 


q kK Vur-¢ (1) 
where K, is the overall coefficient of the orifice. For con- 
trol purposes there are three variables (c, q, u,) so that 

¢ f.. (q, ur) (2) 


This relation may be made linear without appreciable error 
(see Appendix), 


c u, - Kiq (3) 
where 
¢ 2 (u, -¢) 
K, maeianiedt (4) 
q u const q 
1] 














For the permanent head loss an equation, similar to the 
equation for an orifice with pipe taps applies, 

q on Vui-p (5) 
where K,, is the overall coefficient. For control purposes 


there are three variables (p, u:, q), so that, 
p fon (Us, q) (6) 


This relation may be linearized to give, 


p ui - Kuq (7) 


where, 


Op 2 (u, - p) 
K,, — ;, (8) 
q u; const. q 


In case there is zero head loss, K,, O. In case there is 
complete head loss, Ky K.. 
For the control valve, the equation is, 

q K, \Vp-u x (9) 
where K, is the overall valve coefficient and x is the frac- 
tion of maximum opening. For control purposes there are 
four variables, (q, x, p, uz), so that, 

q f, (XP; Us) (10) 


This relation is linearized and becomes, 


q K.x Kup - Kyu (11) 
where 
‘4 
K, — [K, vp - ul (12) 
x p,u const. 
and 
‘q q q 
Ky —— : a (13) 
p Su 2 (p - uz) 
x, u const. xX,p const. 


Equations 3, 7, and 11 may now be employed to draw the 
operational diagram shown in Figure 2. The symbols for 


variables are, 


Vv set point of controller 

e actuating signal of controller 
j controller output signal 

y power relay output signal 

x valve operator output position 
d pressure differential (u, - c) 
b transmitter output signal 


The symbols for dynamic behavior are, 


G controller transfer function 

Gz power relay transfer function 
G; valve operator transfer function 
H transmitter transfer function 











Fig. 2. Operational Diagram for Flow Control. 

A detailed study of the operational diagram of Figure 2 
is very useful in pointing out the following important facts 
about flow control: 
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a. All load changes (u, and u.) affect flow rate direct]; 
(without delay) and without correction until th: 
control system acts. 

b. Changes in upstream pressure (u,) and downstrean 
pressure (u.) affect flow rate with the same magni 
tude but in opposite directions. 

c. A high total pressure drop (u, - ue) is desirable j 
flow changes are to be minimized (this is undesirab] 
from the power standpoint). 








Fig. 3. Simplified Operational Diagram. 


In order to simplify the dynamical analysis, the ope: 
ational diagram of Figure 2 can be condensed to the oper 
ational diagram of Figure 3 by employing the followin; 


changes (combining equations 3, 7, and 11), 


d Kx K.u, - Kou (14 
and 
l 
( ad (15 
K 
where, 
Ui -( 2K, (p - us) 
K, ° (16) 
Ui-U q 
u,-¢ orifice press. drop 
K (17) 
u,-u total press. drop 


The condensed operational diagram of Figure 3 illustrate 
the direct effect of load changes on the flow rate. In addi 
tion, this particular form of the operational diagram ha 
the advantage of localizing effects of non-linear behavio 
of the valve characteristic at a single point (K,) in th 


closed loop. 


Frequency Response of Elements 


Further analysis of the control system depends upo: 
the study of the dynamics of the controller (G,), the powe 
relay (G.), the valve operator (G,), and the transmitte 
(H,). For this study the Swartwout controller, powe 
relay, and.transmitter, together with a Conoflow valve an 
operator, will be employed. 


The Swartwout Autronic Controller employs propo 
tional plus reset control with the transfer function. 


1 ; l 
K, (1 ) (18 
1D r\s . 
where K proportional sensitivity (inverse of band) 
milliamperes / volt 
(i integral time - minutes 


The frequency response of this controller is shown in Fig 
ure 4. For any proportional-reset controller the followin 
points should be noted: 


(a) The proportional sensitivity adjustment moves tl 


magnitude ratio curve vertically on the plot bu! 


does not alter phase lag. 

(b) The reset time adjustment moves both the magn 
tude ratio and phase lag curves horizontally o 
the plot. 

The power relay provides an air pressure output pre 
portional to the electrical current input. Its frequency r 
sponse is shown in Figure 5, the data taken from actu: 
test results. 
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Fig. 4. Frequency Response of Prop.-Reset Controller, 


The Conoflow LB valve response is shown in Figure 6, 
the data taken from actual test results. 


The transmitter measures differential pressure and pro- 
vides an output signal to actuate the controller. Its re- 
sponse is shown in Figure 7, the date taken from actual! 
tests with two feet of water head between transmitter and 
orifice and with one-half inch diameter connecting lines. 
The resonant peak at 8.0 cps can be reduced if desired, by 
employing the Swartwout auxiliary damper for differential 
pressure transmitters. 
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Fig. 5. Frequency Response of Swartwout Power Relay. 
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Fig. 6. Frequency Response of Conoflow L-B Valve. 


Stability Analysis 
Generally, it is sufficient for good stability in process 
control if the phase lag around the loop is not greater than 
about 135 degrees when the magnitude ratio is equal to one. 
In order to determine the system phase lag and magni- 
tude ratio, the following procedure is employed. 
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Fiz. 7. Frequency Response of Swartwout Differential Pressure Trans- 
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mitter, 


1. Plot the phase lag by adding the phase lags of all 
components. 


. 


2. Plot the magnitude ratio by multiplying the magni- 
tude ratios of all components. 


Some cut and try procedure is usually necessary be- 
cause two adjustments are to be determined (proportional 
sensitivity and reset time). For the particular case of flow 
control, a proportional sensitivity equivalent to 100 per- 
cent proportional band is assumed and generally this is 
adequate. The loop gain must be computed as follows: 


‘ ma 
Controller, K 8 (100 band) 
volt 
; psi 
Power Relay, K 3 — 
ma 
‘ 1 unit stroke 
Operator, K --— 
12 psi 
: P fa psi 
Valve, K 1.2 (a single-seat parabolic 


unit stroke valve, 1 inch size, pass- 
ing 35 PM max. with a 
pressure drop of 20 psi) 
vs , volt ; 
Transmitter, K 0.14 — (100 inches water range) 
psi 

The loop gain is the product of these, 

K, K.K.K,K 2.0 

Care must be taken in drawing the magnitude ratio curve 
in Figure 8 so that the overall loop gain is made correct. 


The results indicated by Figure 8 show: 























ma 
proportional sensitivity of controller 8 — 
A volt 
proportional band of controller 100% 
B \ reset time of controller 0.026 min. / 
| reset rate of controller 38.0 per min. \ 
) 1#0 
rs 
/ 
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Fig. &. Open Loop Frequency Response. 
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These results are in accord with general practice for a 
flow-control system having an appropriately fast differen- 
tial transmitter. 


Comparison of Proportional Reset 
and Integral Control: 

The system shown in Figure 3 was set up on the Phil- 
brick Electronic Analog Computer at Case Institute of 
Technology, in order to evaluate the control results when 
proportional-reset control and when integral control are 
used. The results are shown in Figure 9, which was drawn 
directly from an oscilliscope screen by means of a tracing 
mechanism. The disturbance is a sudden change in up- 
stream pressure (u,). The results from a disturbance at 
the downstream pressure (u:) would be exactly the same 
in character but inverted as to magnitude. 


\ Integral Contrel 




















. Prop.-Reset Centro) 
= 
z 
i 
Lo Bias 
4 
— 
0 10 20 30 
Time - Seconds 
Fig. 9. Comparison of Prop.-Reset and Integral Con rol (Results from 


Philbrick Computer). 


The control adjustments were set into the computer as 
follows: 


(a) Proportional-reset control 

Proportional band 100% 

Reset time 1.56 sec. (Reset rate 38. per min.) 
(b) Integral control 


Floating time 4.5 seconds 


The adjustments for proportional-reset control are ex- 
actly these derived by analysis in the previous section. 


The following points are of interest: 


1. The magnitude of changes in flow rate is exactly 
the same, regardless of the type of control. 

2. The effect of integral control is to slow down the 
control response by a factor of about two compared 
to proportional-reset control. 


Any advantage in the use of integral control for flow 
processes results only from the fact that only one control 
adjustment is employed, thus making field applications 
somewhat simple. On the other hand, many manufacturers 
provide a flow control mechanism having a fixed propor- 
tional-band and adjustable reset rate so that there may 
not be much advantage to integral control. Actually, it is 
questionable whether the fast recovery provided by the 
proportional control effect is necessarily desirable in flow 
control. 


Summary 


For automatic control of flow rate through a pipe-line 
by means of an orifice, an electronic transmission and con- 
trol system, and a pneumatic operator and valve, the lag 
of the transmitter and measuring system can generally be 
neglected. Consequently, the behavior of the control system 
is determined by the response characteristics of the pneu- 
matic operator and valve. This is the reason why the 
stability of flow-controllers is greatly influenced by the 
particular dynamical characteristics of pneumatic lines, 
positioners, and valve operators. 
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Proportional plus reset control does not have significa: 


advantages over proportional-speed-floating control (int: 
gral control) in reducing maximum deviation due to pre 


sur 


e changes. 


Appendix A—Linearization of Equations: 


Given a function u f (x, y), the function may be e) 


panded in a Taylor’s series about the point (x., y.) as fo 


lows: 
su u 
f(x, y) - £( Xo, Yo) (X - Xo) (Vy - Yo) 
x \ 
leu u 
(x - x.) if. s.) de. 5.) 
2> y sx yy 
l ‘u 
(y-¥-) 8 + 02ee-- 
2 V 

In terms of the new variables, 

u f u ] u 

u X \ x 
x | y 2 ge J 
u ] ul 
z. ¥, \ 
xOCy ” 2 
Example: Given q x\ p, then 
x 
q K.x K.p., K \p,K 
2vP 


and the other terms are negligible for small changes in 
and p 
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| Analog to Digital Converters 








Abstract: Analog to digital converters are 
he communicating link between a process and 
1 digital computer which can provide the 
master control for the process. The  back- 
ground and fundamentals of these devices are 
xamined and typical examples are described 
The range of characteristics available at the 
present state of art is presented 


rP\HE steady trend towards auto- 
| matic control in the process in- 
dustries is expected by many to burst 
into new and surprising growth with 
the introduction of the digital com 
puter as the guiding hand over a 
The digital computer 
with all its computation, communica- 
tion, and manipulation properties can 
provide the fast, versatile, adaptable, 
and flexible control which is needed 
to coordinate the many individual ac 
tivities essential to a process. It can 
he programmed, and more important, 
it can be given a criterion of per 
formance and thus modify its pro 
gram to achieve this performance by 
appraising the results as the process 
is under way. Not only does it prom 
se to eliminate much expensive equip 
ment now used by human operators, 
but it also promises to control proc 
esses Which are much too fast to be 
controlled by human operators. 


whole process. 


That these developments are not 
sheer speculation is shown by the in 
troduction of digital computers as 
part of the control systems in ai 
planes’: *. Here they are used for such 
processes as flight and fire control and 
navigation. 


An important part of systems util- 
izing digital computers are the de- 
vices which provide communication 
between the process and the computer, 
the Analog to Digital Converter. The 
parameters of the process—pressure, 
flow, temperature, angular position, 
pH, ete.—must be translated to num- 
bers the computer can understand. 
Once these numbers have been manip- 


"Naval Ordnance Laboratory, Corona, Cali- 
fornia, 


‘Superior numbers refer to similarly num- 
vred references in the Bibliography at end of 
paper. 


ulated in the computer they must be 
converted back to parameters suitable 
for use by the control mechanisms. It 
is with the first of these conversions 
that this paper is concerned. 


A wide variety of analog to digital 
converters have already been devel- 
oped, and many are on the market. 
Although the motivation for the de- 
velopment of these devices has come 
largely from the fields of data reduc- 
tion and pulse code communication 
systems, many of them are suitable 
in their present forms, or with modi- 
fications, for the control 
field. The basic ideas, of course, are 
directly applicable. It is the purpose 
of this paper to examine the back- 
ground of analog to digital conver- 
sion, to summarize the fundamental 
ideas, and to present the range of 
characteristics in available devices. 


process 


Measurement and Analog to 
Digital Conversion 


The parameters of interest in proc 
ess control include such things as vem- 
perature, pressure, flow, linear and 
angular displacement, voltage, cur- 
rent, time and many others. A meas 
urement of one of these parameters 
is often mace by observing an effect 
which is analogous to it. For example, 
temperature may be measured by not- 
ng the expansion in a column of 
mercury, by the voltage generated in 
a thermocouple, or by the change in 
resistance of a coil of wire. The 
choice of the effect is made on the 
basis of the ease and the accuracy of 
constructing a suitable instrument for 
its measure and the convenience of 
using it in a particular application. 
The process of replacing a parameter 
by an analog is spoken of as an analog 
transformation. In some instruments, 
many such transformations may be 
involved. A simple but yet very illus- 
trative example is the lD’Arsonval 
voltmeter. The voltage to be meas- 
ured is transformed to a_ current. 
The current is transformed to an 
angular displacement. The displace 
ment is read on the scale of the in- 
strument and is a measure of the 
voltage. The observer reading the 
scale performs an analog to digital 
conversion, and the result is a num- 


By GEORGE G. BOWER* 


ber which can then be operated on 
further through conventional mathe- 
matical techniques. 

The process of reading an instru- 
ment can be considered to consist of 
the following parts: 

1. Comparing the indication with 
an appropriate scale. 

2. Making a 


nearest division, i.e., quantizing. 


decision as to the 


3. Counting the number of divi- 


sions, 
4. Expressing the count as a num- 


ber and recording it. 


These are the fundamental parts of 
making a measurement. Many vari- 
ations in methods are possible of 
course. For step 1, the comparison 
between the quantity to be measured 
and the scale may be indicated by a 
null device like the galvanometer in 
a bridge circuit. The actual counting 
of divisions in step 3 may be elim- 
inated by associating numbers with 
each division of the scale. The neces- 
sity of quantizing in step 2 is not 
always appreciated but arises because 
the analog quantity may have an in- 
finite set of values, but it is compared 
with a scale having only a finite set 
of numbers. 


These four parts of the process 
must be enacted in any machine proc- 
ess. The advantages of the machine 
process are greater speed, greater re- 
liability, and less fatigue. The dis- 
advantages are greater initial cost 
and usually some loss in versatility. 


The Specification of a Time Function 

The measurements of parameters 
which justify the use of analog to 
digital converters are usually func- 
tions of time. Intuitively, it is recog- 
nized that a fair representation of 
these time functions can be obtained 
by selecting values at discrete inter- 
vals of time. This is tacitly assumed 
in the process of plotting values on a 
graph and connecting them with 
smooth curves. It comes as somewhat 
of a surprise, however, that a time 
function which is limited to a fre- 
quency band of, say 1,000 eps, re- 


quires only 2,000 samples per second 


Presented at the Instrument Society of America's First International Congress and Exposition, Philadelphia, Pa., September !3-24, 1954. 
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for complete specification and recon- 
struction of the original function. 
This means that the highest fre- 
quency is samp!ed but twice per cycle. 
A rigorous proof is given by Oliver, 
Pierce, and Shannon’. In analog to 
digital converters, the sampling rate 
sets the allowab!e frequency in the 
analog input. Therefore, the higher 
the sampling rate, the higher the al 
lowable frequency in the input an‘ 
the more rapid!y may the input vary. 
Sampling rates on the order of one 
per second are most common. They 
are adequate for many applications 
and are more in line with the speeds 
of common read-out equipments like 
card and tape punches. Much higher 
sampling rates must be used in the 
pulse code communication systems, 
but the values are seldom converted 
to actual recorded numbers. 


Classification of Conversion Systems 

Analog to digital converters have 
been built to handle many different 
analog inputs and accomplish the 
actual conversion from the analog to 
the digital form in a number of dif- 
ferent ways. These devices and sys- 
tems can be classifi¢d e‘ther on the 
of the analog input or on the 
mechanism of digitizing. Because of 
the ease with which analog transfor- 
mations may be introduced to make 
a given converter handle a variety of 
inputs, it is more conven‘ent to clas 
sify the converters on the basis of the 
mechanism of digitizing rather than 
on the type of analog input. 

The mechanisms for converting 
from the analog to the digital form 
are classified into the following three 
groups : 


basis 


Classification 1—Counting out di 
rectly the numker of units contained 
in a quantity. 

Classification 2—Comparison of un- 
known with one digit value after an- 
other and subtracting the digit value 
in question after it has been found 
smaller than the quantity. 


> 


Classification 3—Measuring the un 
known amplitude as a whole against 
an established scale. 

A familiar example that would fit 
in the first group is the 
measuring length by stepping along 


process of 


the unknown with a rule of unit 
length and counting the number of 
steps required. An example of the 


second is the measuring 
mass using a chemist’s balance. The 
unknown mass is placed on one pan 
and known masses are added to the 
other pan. If the known mass is less 
than the unknown, it is left on the 
pan which, in effect, subtracts mass 
from the unknown. This process is 
continued until balance is indicated 
within the smallest digit. The known 
masses are then totaled. Meacham 
and Peterson consider the cases where 
only the most significant digits are 


process of 


handled first. This is the most eco- 
nomical measuring procedure. For 
16 


the purpose of this paper, the second 
class will also include those cases 
where the least significant digit is 
handled first. Servo and bridge type 
devices using feedback magnitudes 
corresponding to digit values fall nat 
urally into this class. 


The third class includes all those 
devices where a number is directly 
associated with each division on an 


established scale. 


Characteristics of Conversion 
Systems 

Certain characteristics of analog to 
digital conversion systems are of pri 
mary interest. Among these are the 
analog input, the range, the sampling 
speed, the number of channels, the 
method of digitizing, the base of the 
number system, the number of digits, 
the method of read-out, and the size, 
weight, and the power required for 
operation. In the following para 
graphs these characteristics are dis 
cussed in greater detail. 


The analog input is the parameter 
to be measured and 
number. It may be temperature, pres 
sure, displacement, voltage, time, or 
any of the other parameters that ap 
pear in the control of a process. 


expressed as a 


The range refers, of course, to the 
permissible amplitude variation in the 


input parameter. Like many meas 
ur.ng instruments, some converters 
may have multiple ranges. Multiple 


ranges usually imply analog multipli- 
cation in the input before any digitiz 
ing has taken place. 


The importance of the 
rate has already been discussed. It 
sets the maximum permissible fre 
quency in the input. Some converters 
do not have an assigned sampling 
rate because they are manually reset, 
or they may follow the input continu 
ously, providing the input 
vary too fast. The latter type, how 
ever, has maximum counting rates to 
which a sampling rate 
signed. 


sampling 


does not 


can be as 


A single analog to digital converter 
may be arranged to handle a number 
of channels by time sharing. This can 
be done with simple commutation 
among parameters which are not 
varying too rapidly and leads to eco 
nomical use of the converter. 

The base of the number system is 
important because it affects the ease 
with which the resulting number may 
be read, and it also affects the com- 
plexity of the system. Although the 
base ten (the decimal system) is most 
easily understood, it requires more 
complex equipment both in the con 
verters and in the computers. The 
two (the binary system) offers 
many simplifications in equipment but 
is difficult to read and comprehend. 
However, since the analog to digital 
converter is to form part of a system 
involving a digital computer, binary 
numbers are more advantageous be- 
cause most computers use binary 


base 


numbers. Should decimal numbers b: 
needed for display or accounting pur 
poses, the digital computer could b 
programmed to supply these. 

In some cases binary coded decima 
numbers are advantageous. In thi 
system each digit of a decimal num 
ber is given the equivalent binar 
code; for example, the number 378 ji 
represented by 0011, 0111, 1000. 

A variation on the conventiona 
binary number system has also foun 
use because it is self-quantizing. Thi 
variation has several different names 
i.e., modified, cyclical, and reflecte: 
In a system of m binary digits repr 
senting 2™ numbers there are 2™ fac 
torial possible coding arrangements 
A coding arrangement is chosen that 
allows only one digit value to change 
from 1 to 0 or 0 to 1 in going fron 


one number to an adjacent numbe1 
The following exainple makes th 
clearer. This version of the binary 
code is used in the third class of cor 
verters. 

Decimal Conventional Modified, 

Number Binary Cyclical, 

Reflected 

Binary 

0 0000 0000 

] 0001 0001 

2 0010 0011 

3 0011 0010 

H 0100 0110 

5 0101 0111 

6 0110 0101 

7 O11] 0100 

& 1000 1100 
The number of digits associate 


with a measurement is intimately con 
nected with the precision with whic! 
the measurement made. |: 
the decimal system, the value of pic 
expressed in ten digits as $.141592654 


can be 


is more precise than its value ex 
pressed in five digits as 3.1416. Bot! 
values are considered equally accu 
rate. The distinction between pr 
cision and accuracy is that precisio! 


connotes sharpness of definition; an 
accuracy, conformity with fact. 

It is relatively easy, although cun 
bhersome from an equipment stand 
point, to provide a large number of 
digits and thereby gain great pre 
cision. However, great precision 
not advantageous unless it is accon 
panied by accuracy. With most para 
meters, accuracies exceeding plus ol 
minus 0.1 per cent of full scale ar 
very difficult to achieve, and fort 
nately, net necessary in most eng 
neering data. Therefore, rarely a) 
more than three «uecimal digits fu 
scale required. The chief exceptio 
to this is in time and frequency mea 
urements where five and six pla 
accuracy and precision are accon 
plished and used. 

The binary system is, of course, le 
compact than the decimal system ar 
requires’ approximately 4.3 bina 
digits per decimal digit for equivale: 
precision. 

One of the chief differences betwee 
the use of analog to digital converte 
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in data reduction and process control 
systems is the need for read-out de- 
vices. These are very necessary in the 
data reduction systems and take the 
form of electric typewriters and card 
and tape punches. Higher speed read- 
out is met by using intermediate stor- 
age or magnetic drums with slow 
playback or by electro-conductive 
papers or hgh speed photographic 
processes. In process control, on the 
other hand, since the data is fed di- 
rectly to a digital computer, this re- 
quirement may be met by a simple 


register which may be part of the 
converter itself. 
The size, weight, and power re- 


quired for analog to digital convert- 
ers are considerations that have not 
received much attention. Other fac- 
tors are more important because these 
devices are usually operated in fixed 
installations where the size, weight, 
and power are of no great moment. 
As development of computers for real 
time operation, especially in aircraft, 
proceeds, the analog to digital con- 
verters used with them will have to 
be lighter and less power consuming. 


Illustrative Techniques 


It is worth while at this point to 
examine some particular schemes for 
analog to digital conversion in detail. 
Several examples have been chosen to 
show the mechanisms involved and 
the wide range of characteristics ob 
tainable. 


SHE 


Le) 


Fig. 1. Class 1, direct counting converter. (a) 
Time interval measurement, (b) Analog trans- 
formation of voltage to a time interval. 


Converters Using Direct 
Counting Techniques 

The measurement of short time 
intervals to a high degree of accu- 
racy by direct counting techniques 
combines the newly developed elec 
trical pulse counters with the stabil 
ity and accuracy of the quartz crystal. 
A block diagram of the scheme used 
is shown in Fig. la. The functional 
parts of such an instrument include 
a very stable and accurate crystal 
oscillator, a pulse former and ampli- 
fier, an electronic gate, and an elec- 
tronic counter. The oscillator feeds 
the pulse generator which supplies 
accurately timed pulses to the gate. 
The interval of time to be measured 
must appear in the form of electrical 
pulses which will open and close the 
gate at the beginning and end of the 
time interval. Timing pulses then 
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flow through the gate during this in- 
terval and are counted and indicated 
by means of a glowing neon bulb in 
each of several decades. With a 100 
kilocycle crystal, the unit of time is 
10 microseconds. Five decades allow 
time intervals up to one second to be 
measured to a precision of +10 micro- 
seconds. Printers are available for 
transferring the number in the coun- 
ter to a roll or sheet of paper. 


It is quite obvious that such an 
instrument might also be used for 
frequency measurements by substitut- 
ing an unknown frequency for the 
crystal oscillator, and providing an 
accurately known time interval to 
operate the gate. Instruments of this 
type have been brought to a_ high 
state of development by a number of 
organizations. 

A recent development in this field 
is the substitution of transistors for 
the vacuum tubes’. Such devices are 
not yet commercially available. 


The fact that such devices have 
reached a high level of development 
often makes it advantageous to use 
them for measurements of parameters 
other than time or frequency, by in- 
troducing an analog transformation. 
Most parameters can be converted to 
a voltage using transducers. These 
voltages can then be transformed into 
a time interval using the scheme 
shown on Fig. 1b. Here a pulse whose 
width is proportional to the voltage 
being measured is generated by a 
linear sweep circuit. When the sweep 
voltage is equal to the unknown volt- 
age, the pulse is terminated. The 
width of the pulse can then be meas- 
ured with the counter. 


The parameter can also be trans- 
formed into a frequency which again 
is easily measured. Several devices 
are available for such transforma- 
tions. Among these are the vibrating 
string transducers useful for pressure 
and displacement measurements. It is 
also common practice in many FM 
telemetering systems to transform 
voltage to frequency by using voltage 
controlled oscillators. 


Converters Using Comparison 
and Subtraction of One Digit 
Value After Another 


In the section of classification of 
converter systems, the second class of 
converters was illustrated by the ex 
ample of a chemist’s balance. The 
chief characteristic of this device and 
of others of this class is that they 
contain provisions for comparing 
known values with the unknown, dis- 
carding those that are larger, and ac- 
cepting and totaling those that are 
smaller. They resemble servo systems 
in that they have an error sensing 
device, a forward circuit, a feedback 
circuit, an input, and an output. The 
most economical measuring procedure 
is to start the comparison with the 
highest order digit and progress in 
turn to the lowest order digit. This 


is done in some of the devices. In 
others, the comparison is done unit 
by unit until equality is reached. 


As an example, consider a_ pulse 
code modulation converter designed 
to operate at a sampling rate of 8,000 
samples a second, whose block dia- 
gram is shown on Fig. 2a°. The 
analog input is an audio voltage. It 
is sampled in the sampler under con- 
trol of the timing pip generator after 
which the sample is placed on a ca- 
pacitor in the storage circuit. It is 
compared with a reference voltage of 
16 units. If it exceeds this reference 
voltage, a positive pedestal voltage is 
obtained, which is amplified, limited 
and applied to the pedestal modulator. 
This modulator acts as a gate from 
the timing pip generator. If the tim- 
ing pulse and the pedestal voltage are 
applied simultaneously to the pedestal 
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Fig. 2. Class 2, subtraction type converters. 
(a) Pulse Code Modulation Converter, (b) 
Binary Quantizer. 


modulator, a pulse appears in the out 
put. This is the first pulse of the code 
group and is fed to the line after suit- 
able treatment. It is also fed back 
through a delay circuit to a subtrac- 
tion circuit, where a charge is sub- 
tracted from the storage capacitor 
corresponding to 16 units. The charge 
remaining on the condenser is then 
compared to a reference voltage of 
eight units and the process repeated. 
This continues until the charge re- 
maining on the condenser has been 
compared with a charge of one unit, 
and thus a!l the code units are com- 
pleted. If the magnitude of the charge 
on the condenser is less than a refer- 
ence voltage, no pulse will be pro- 
duced and no charge will be sub- 
tracted from the condenser. The next 
digit value is then examined. 


Another quite different example is 
shown in Fig. 2b’. Instead of operat- 
ing on discrete samples like the previ- 
ous one described, it operates continu- 
ously, following the input voltage up 
and down. This does not mean that it 
has an infinite sampling rate, how- 
ever. It consists of an error and gat- 
ing amplifier, a binary counter of four 
stages with two gates between each 
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stage, a voltage feedback network 
from each counter stage, and a pulse 
oscillator. The operation is as fol- 
lows: Suppose that the counter is 
initially at zero and a voltage is ap- 
plied to the input. With all counters 
at zero, no voltage will be fed back, 
and an error signal will open the 
gates on the forward bus. Pulses 
from the oscillator will pass through 
the forward gates and be registered 
on the counter. Each stage of the 
counter produces an analog voltage 
proportional to the digit value of the 
counter when the stage is fired. These 
are summed and fed back to the error 
and gating amplifier. The counting 
proceeds until the analog voltage pro- 
duced by the counter is equal to the 
input voltage, producing no error 
signal. If the input voltage then 
changes an error signal is produced 
which actuates either the forward or 
backward gates, admitting the oscil- 
lator pulses which drive the counter 
in the proper direction to reduce the 
error to zero. The state of the counter 
may be fed to some high speed read- 
out device. 


Converters Using Comparison 
of Amplitude Against an 
Established Scale 

Converters based on this principle 
have been used to digitize voltage, 
angular position, and linear displace- 
ment. This group contains both very 
simple and very elaborate devices. 
manufacturers make 
use of mechanical commutators for 
digitizing shaft positions. The basic 
idea for the decimal system is shown 
on Fig. 3a. Each commutator con- 
tains ten bars which are contacted by 
a brush rotating on a shaft. Several 


A number of 


commutators may be used to obtain 
additional digits. In such cases, the 
shafts carrying the brushes are 
ganged together through 10:1 gear 


reductions to secure the proper rela- 
tion among the digits. 

Basically this idea is simple, but 
complications arise because’ the 
brushes are of finite size and there- 
fore may cause contact of two bars ut 
one time, thus producing ambiguity 


in the result. Many __—s ingenious 
schemes are used to overcome this 
difficulty. In one device” a relay con- 


trol] system is interposed between the 
commutator bars and the indicator 
lamps and read-out device, whose pur- 
pose is to eliminate this uncertainty 
by giving preference to the smaller 
digit of the two contacted until the 
brush has completely left this contact. 

Other rely on mechanical 
positioning arrangements which act 
either continually or during the read- 
out to assure that no ambiguity takes 
place. These provide quantizing or 
toggle action effects. 


devices 


Converters of this type may be in- 
corporated with equipment for digit- 
izing other parameters than shaft 
position. They may be connected di- 
rectly to instrument shafts or to the 
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Fig. 3. Class 3, Converters using comparison 
against an established scale. (a) Commutation 
angular position converter, (b) Pulse Code 


Medulation Coding tube, (c) Binary coded disc. 


shaft of a servo motor in a balancing 
bridge arrangement. They are often 
used on film readers where a pointer 
is manually moved from a reference 
position to a trace on the film. The 
pointer is connected to the converter 
by appropriate mechanical linkages 
and the trace on the film is thus easily 


digitized. The commutator can carry 
sufficient current to operate electric 
typewriters and card and_ tape 


punches. 


An entirely different 
seen in the pulse code modulation tube 
which permits digitizing audio fre 
quency voltages at a sampling rate of 
8,000 samples per second and _ ex- 
presses the result in a 7-digit binary 
code. A simplified sketch of the tube 
is shown in Fig. 3b. It 
cathode ray tube in most respects hut 
has, in addition, a collector, quantiz- 
ing grid wires, a mask containing 
binary representations of numbers 
from 0 to 127, and a metal collector 
plate. Broadly speaking, the voltage 
to be digitized is placed on a pair of 
deflection plates, and it deflects the 
beam to any one of the 128 positions. 
A sweep voltage applied to the other 
pair of deflection plates deflects the 
beam across the mask, and the pulses 


approach is 


resembles a 


of current produced on the output 
plate represent the binary number 
corresponding to the input voltage. 


The beam is quantized to lie in only 
a discrete position by the action of 
the quantizing grid wires. Feedback 


from these wires to the vertical am- 
plifier accomplishes this result. 
A different version” of this tube 


has also been described. The need for 
the quantizing wires has been elim- 
inated by coding the mask in the re- 
flected binary code which is _ self- 


quantizing. The pencil shaped elec 
tron beam is replaced by a fan shape 
beam which gives parallel rather tha 
serial operation. A separate targe' 
plate is associated with each openins 
in the mask. The unknown voltag: 
shifts the fan shaped beam along th 
mask. The shift is proportional t 
the voltage. 


and relatively 
binary 


Another ingenious 
simple device’ is the 
dise which converts shaft position t 
digital form by the interpretation ot 


coded 


binary numbers written radially o: 
the disc. A diagram of this schem: 
is shown on Fig. 3c. The dise ji 


divided into a_ sufficient number of 
sectors to give the desired precisior 
(One with 16 sectors is used in the 
illustration.) Each represent 
ing a quantum of angular position ji 
radially in opaque and 
areas corresponding to the proper ré 
flected binary number. Facing th 
coded area is a narrow radial slit 
Behind the slit is a photocell for eac!] 


sector 


coded cleat 


digit. The photocells recognize the 
zero or one properties of the code 
The modified binary code has th 


property that only one of the digit 
of the number changes from 0 to 1 or 
from 1 to 0 in passing through on 
quantum distance. This means that 
when the slit is straddling two nun 
bers, only one digit will be uncertai: 
and therefore the resulting number i 
in error by at most quantur 
distance. 


one 


A similar device for linear displac 


ments using phototransistors an 
transistors has recently been rv 
ported 


Available Characteristics 


The preceding section gave some 
details on typical examples of analog 
to digital Many othe: 


devices have been developed, and somite 


converters. 


have been reported in the litera 
ture A total of fifty three device 
were tabulated in a survey” of the 


field prepared in 1953. New develo] 
ments announced up to the summe! 
of 1954 followed essentially the pat 
tern of earlier developments with tl 
exception that there was more en 
phasis on reduced size, weight an 
power consumption and on integrati: 
with a digital computer; for thes 
new developments were to be used 1 


aircraft digital control systems. <A) 
overall look at the results of th 
survey brings forth the followin; 


comments on available characteristi 


Most development effort so far ha 
directed whic 
accept voltage, angular position, a1 
the combination of frequency ar 
time as inputs. These are 
obviously not a complete set, of tl 
parameters of process control. How 
ever, available transducers which at 
accurate, convenient, and reliab 
make possible the transformation © 
most parameters of contr 


been towards devices 


some, bi 


process 
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into these three. In addition, convert- 
ers have been built for digitizing 
linear position and pressure directly. 


A wide range of sampling rates are 
available. These start at a rate cor- 
responding to manual _ resetting, 
through intermediate rates of 10, 20, 
30, 50, 60, and 100 samples a second, 
up to the extreme rates of 8,000 sam- 
ples a second for PCM telephonic use 
and much higher for PCM television 
use. The s'ower rates are likely to 
be adequate in process control because 
control is exerted in most cases 
through mechanical actuators not 
capable of very high response rate. 


Multichannel operation was pro- 
vided for in a number of cases. Ten, 
fifty, seventy-two, and one hundred 
channel devices were noted. This 
makes for economical use of the con- 
verter. 


Both the base ten and the base two 
were well represented as digital out- 
puts. The base two was more common 
in systems involving digital comput- 
ers for real time applications. A 
number of digits sufficient to allow 
precisions of at least one per cent was 
found. In most cases, much greater 
precision was attained through using 
more digits. 


Most of the activity has been in de- 
velopment. Mass production has been 
largely confined to the electronic 
counters and time interval meters. 
Smaller production items include 
those used in data reduction. Some 
manufacturers supply devices on a 
custom only, tailored to suit 
particular applications. The field is 
relatively new, and neither the re- 
quirements nor the devices have been 
specified to the point where standard- 
ization is possible. As system studies 
on processes proceed and as the role 
of the digital computer in these proc- 
esses becomes better understood, the 
requirements for the connecting link 

the analog to digital converter 
can be spelled out in greater detail. 
They can then become a standardized, 
inexpensive, compact, and _ reliable 
part of a control system. 


basis 
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Installation and Maintenance of Flow Meters 





Abstract: This paper is prepared for the pur- 
pose of highlighting the general but basic 
fundamental facts regarding flow measuring 
systems that are necessary toward reducing 
the installation and servicing problems inher- 
ent in industrial use of flow meters. 


-"°HE subject of flow measurement is 
ieee important, and its im- 
portance may be yardsticked from a 
number of viewpoints. Looking at the 
subject from a financial standpoint, ac- 
cording to a recent survey the value of 
this type equipment, manufactured in 


the U. S. in 1952, was $150,000,000. 
This represents a tremendous invest- 
ment; but related to the broad field 


over Which they are applied and the 
benefit derived through quantity and 
quality of product in so many proces- 
ses, the expenditure reason- 
able. This realistic relationship, how- 
ever, can only be realized so long as 
they provide continuous and superior 
performance. 


becomes 


The construction and application of 
flow measuring is such that 
certain basic and fundamental princi- 
ples must be applied in the installation 
and servicing of these instruments. 
We feel that there are certain 
mended practices which if applied will 
prove helpful to the men or depart- 
ments responsible for flow meter opera- 
tion. The suggestions are based on an 
accumulation of experience and know!l- 
edge gathered from contacts and con- 
versations with men who have had 
years of practical experience on flow 
meters; and other ideas come from 
going over the instruction manuals 
and bulletins supplied by the various 
instrument manufacturers. 


systems 


recom- 


*i Industrial Division, Minneapolis-Honeywell 
Regulator Co., Director of Education, Wayne & 
Windrim Avenues, Philadelphia 44, Pennsyl- 
vania. 


*2 Industrial Division, Minneapolis-Honeywell 
Regulator Co., Assistant Director of Education, 
Wayne & Windrim Avenues, Philadelphia 44, 
Pennsylvania. 


no indication of rela- 
this paper will deal 
metering equipment 
applied to enclosed channels such as 
pipes; all metering 
methods in the time allotted would be 
impossible. For this same reason, only 
those maintenance facts which can be 
most generally applied will be pre 
sented rather than constructional de 
tails of the various manufacturers’ in- 
dividual systems. 


Although it is 
tive importance, 
only with flow 


since to cover 


Basic Flow Theory 


The first important step in care and 
maintenance of any equipment is an 
understanding of its principle of op 
eration. Consequently, we shall start 
at that point. 

To 
we must 
mathematical 
Which was developed 
stated the velocity V which a freely 
falling body will gain in _ falling 
through space, neglecting air friction, 
as \2oh. The actual value of g 
will vary with latitude but generally is 
accepted as 32 feet per second per 
Thus, if a body is allowed:to 


theory, 
the early 


discuss basic flow 
journey back to 
expression of velocity 
by Galileo. He 


some 


second. 


drop from the top of a building 100 
feet high, the velocity of that body 
when it strikes the ground will be 

\/G4 x 100 or about 80 feet per 


second (neglecting air resistance). In 
fluid flow, the velocity of a stream fol- 
lows this law even though the 
fluid does not actually fall through a 
vertical distance In fluid flow, h is 
the difference in pressure between two 


Same 


points which creates this velocity. 
Consequently, when a liquid issues 
through an opening in the side of a 


tank, the jet has a velocity of approxi- 
mately 2gh, h being the head or dif- 
ference in level of liquid at the open- 
ing. 

In a pipe line, if the difference in 
pressure across a restriction is known, 
the velocity through the restriction is 
also approximately equal to 2gh If 
the area and velocity at some point in 
a flow stream are known, the volume of 
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fluid time 


is the 


passing that point in unit 
product of the and the 

The application of — the 
equation Y 1 \/2gh is utilized in 
the flow measurement although 
other factors such as pipe friction, et 
must be considered. The differentia] 
pressure or head which causes velocity 
can be measured. Now, since this head 
is variable and depends upon the quan 
tity of flow and since it is the only 
variable in the above equation, it is an 
indication of quantity of flow. Ber 
noulli’s Theorem, simply translated 
states that the pressure is the same at 
any and all positions in a fluid stream 
provided there is no loss due to fri 
tion, the giving up of energy or energy 
introduced from another source. As a 
result, differential pressure might be: 
measured in the flow stream dus 
Wholly to pipe friction which would 
vary directly with quantity of flow be 
tween the two points of measurement 
This differential however, is 
not sufficient to use directly for indus 


area 
V elocity 


sore 


pressure, 


trial flow measurements and is the 
reason Why various types of restrik 
tions are placed in the flow line to 


create a temporary change in pressur: 
as measured between two points. 


Primary Devices 


Many means of creating a pressur: 
drop in a flow line are used. However! 
again we will refer only to thoge most 
generally used. These are the Ventur 


tube, the flow nozzle and the orifi 
plate. Each of these is reliable and 
selection of the proper one is guide 


by the process requirements. 

Venturi tubes are perhaps the best 
known pimary device, although, b 
cause of initial cost, are not as widel 
used as the others. However, in flo 


streams where keeping the pressu! 
loss at an absolute minimum, mete 
ing flow with solids in suspension « 


to pass maximum flow are major co! 
siderations, the Venturi tube 

selected. The complete assembly co! 
of an entrance cone, throat an 
a discharge cone. The high 


sists 


pressul 
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tap is made near the front of the en- 
trance cone, and the low pressure tap 
is made in the throat or smallest 
diameter of the assembly. The entire 
Venturi assembly is installed in and 
becomes a section of the flow line. 


The flow nozzle is made to approach 
the gradual shaping of the flowing 
medium accomplished by the Venturi 
but is not nearly as elaborate. This 
device need not be complete enough to 
form a part of the flow line but rather 
can be inserted in the line and held in 
place between a pair of flanges. This 
device is, of course, less costly than the 
Venturi tube, does some shaping of the 
medium which helps with pressure re- 
covery and, in addition, has about 60 
per cent more capacity than the next 
restriction to be mentioned which is 
the orifice plate. So far as pressure 
taps are concerned, when the flow noz- 
zie is used, the high pressure tap is 
made in the flow pipe just upstream 
from the flange holding the nozzle in 
place; and the low pressure tap is 
made in the throat which is the small- 
est diameter of the flow nozzle 


The orifice is the other of the three 
to be mentioned and usually appears 
in one of the three varieties concentric, 
eccentric or segmental The concen- 
tric, however, being the most widely 
used. This method of creating a tem- 
porary pressure drop, by orifice plate, 
is the most economical of the types 
referred to herein and the simplest to 
install. It fits easily into the flow line 
and need not form a section of the line 
It has no appreciable width, so it can 
be slid into place usually between exist- 
ing flanges. This method, incidently, 
in spite of its simplicity and compara- 
tively low cost, has been judged by 
competent authorities as being very 
satisfactory for industrial flow meas 
urements. The qualification to this 
statement is, of course, thit the size 
of the opening must be carefully cal- 
culated and as carefully machined 


Tap locations, as regards to the 
orifice plate, are somewhat different 
than with the other devices in that 
there is a selection of location of the 
taps. In the system known as Vena 
Contracta taps, the high pressure tap 
is placed some distance upstram to 
feel normal line pressure; and the 
downstream tap is made at a calcu- 
lated distance from the orifice plate 
to measure pressure at the actual point 
where the pressure is least and the 
velocity is greatest. Pipe taps are of 
a constant position with respect to the 
orifice plate. The high pressure tap 
is made 21% pipe diameters upstream 
and the low pressure measurement 8 
pipe diameters downstream. The third 
system of tapping the flow line is 
known as flange taps and because of 
simplicity, is perhaps the most popular 
method. The taps are made 1 in. up- 
stream and 1 in. downstream, and this 
usually puts both tapping measure- 
ments in the flanges themselves. Con- 
sequently, flanges can be supplied to 
the user with these holes already 
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drilled and eliminates having to drill 
and tap the flow line. 


Installation of Primary Devices 
and Pressure Taps 


As mentioned previously, orifice op- 
enings are carefully calculated and 
carefully machined to obtain best pos- 
sible results; however, much of this 
can be offset by improper installation 
of either the primary device or the 
pressure taps. 


The Venturi tube and the flow nozzle 
are marked with direction of flow mak- 
ing their installation in the flow line 
quite fool proof. Pressure taps are 
built into the Venturi assembly so that 
no problem with location exists. The 
downstream tap of the flow nozzle is 
fixed by construction, since the unit 
contains its own low pressure tap in 
the throat; however, the upstream tap 
must be measured and properly located 
in the flow line. 


In the case of the orifice plate there 
are a few simple rules to keep in mind. 
For instance, if the opening is concen- 
tric, the plate must be properly cen- 
tered in the bolt circle of the flange. 
If a vent hole is included in the plate, 
this must be correctly located. For 
example, in steam and gas flows, the 
vent opening must be near the bottom 
of the pipe in order to pass any con- 
densate. On the other hand, if the 
flow line contains a liquid, the vent 
opening must be near the tip of the 
flow line to allow gas or air to move 
along the flow line without having to 
pass through the orifice opening 
These are simple points, but improper 
location of the vent hole can change 
entire characteristics of the primary 
device or cause periodic erratic meas- 
urements. 

Another basic consideration is edge 
thickness of the opening. This is often 
a factor in calculating the orifice open- 
ing: and if the outside diameter of the 
plate is sufficiently large to require 
considerable thickness of the plate for 
rigidity, the orifice opening must be 
beveled to maintain the characteristics 
of the plate with the calculation. This 
beveled edge must face downstream to 
present a flat sharp opening to the 
flowing medium. 


Equally basic, but yet important, is 
the presentation to the orifice opening 
of as turbulent free a flow as is pos- 
sible. This involves sufficient straight 
run of pipe line between the orifice 
plate and turbulent creating devices. 
The amount of straight pipe line neces- 
sary will, of course, depend upon the 
unit creating the turbulence such as a 
tee, elbow, gate valve, ete. Tables of 
the distances required are available 
either from handbooks or manufactur- 
ers’ manuals and should be consulted 
at the time of installation of the 
primary device. 

Proper installation of the pressure 
taps is vitally important; and here 
again, the adherence to a few simple 
basic rules will insure success.  In- 
stallation data sheets are furnished by 


all the manufacturers with their pri- 
mary devices. These include dimen- 
sions for taps. Also as to location of 
taps, some thought should be given to 
position around the periphery of the 
flow line. This is in connection with 
minimizing maintenance. With gas or 
air flows, the taps should be made at 
the top of the pipe, if possible, to allow 
condensate to drain back into the flow 
line; or conversely, on liquid flows, 
taps are desirable at the side of the 
flow line to keep gas or air out of the 
piping to the meter body. Taps are 
rarely put in the bottom of the flow 
line because this arrangement allows 
sludge to easily get into the meter 
body piping. 

In making pressure taps of any type, 
make certain no burrs are left in the 
inside of the pipe line; also when in- 
stalling nipples, do not let them pro- 
trude past the inside surface of the 
flow line. 


Piping 


The piping in a flow measuring sys- 
tem includes all pipes, valves, conden- 
ser pots and manifold assemblies be- 
tween the primary device and the 
meter body. It serves to transmit the 
differential pressure at the restriction 
to the responsive or actuating mechan- 
ism in the meter. This transmitting 
function must be accomplished accu- 
rately and freely. As a result, all 
recommendations with respect to how 
to run the piping, the choice of mater- 
ial, and the selection of accessories is 
done with the fundamental purpose of 
obtaining a truly representative dif- 
ferential pressure on the bellows, dia- 
phragm or manometer, depending upon 
the type of flow meter. 


The following list gives those faults 
Which occur most frequently in the 
piping of a flow measuring system: 
(1) clogged lines, (2) air bound, or 
undesirable condensate, (3) corrosion, 
(4) unequal head due to nonhomogen- 
ious filling in lines. 


Now, let us briefly examine the 
recommended practices on a flow meter 
installation which should eliminate or 
at least reduce each of these condi- 
tions. 


General Rules About Piping 


The piping or tubing should be large 
enough to be self draining and should 
have a slope of at least one inch per 
foot of horizontal run. Connections 
should be without peaks or valleys; 
however, if these are unavoidable, 
vents must be provided at the peaks 
to drain air or gas and at the low 
points to drain moisture. 


Piping or tubing must be corrosion 
proof against the material contained in 
them and from the surrounding atmos- 
phere and should have adequate 
strength to take care of line tempera- 
ture and pressure strains caused by 
thermal expansion, water hammer and 
its own unsupported weight. Welded 
pipe should never be used. Copper 
tubing (% in. O.D.) with compression 
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fittings has the least tendency to leak 
and is recommended for water, steam 
and air. It is also recommended for 
oil and hydrocarbon gas outside of 
operating unit boundaries, when tem- 
perature and pressure permit. For 
more severe conditions, seamless steel 
or alloy tubing should be used. The 
tubing should be firmly supported to 
prevent sagging. 


The piping should not be exposed to 
high temperatures, since the fluid den- 
sities in the two lines may be different 
under these conditions. If exposed to 
low temperatures, protect from freez- 
ing by steam or electric heating tracers 
with proper lagging. 


Clogged lines are usually due to a de- 
posit out of the measured fluid build- 
ing up at one point or another in the 
piping. Periodically, the lines should 
be blown-down (flushing the lines by 
allowing the medium under pressure to 
flow through the piping). The sever- 
ity of the application conditions dic- 
tates how frequently this blow-down 
should be performed. Actually, a 
definite program should be established 
and records maintained so that it can 
be done when it is convenient. 


One of the often repeated errors in a 
flow measuring installation is to ig- 
nore recommended piping lay-out. Un- 
usual flowing medium or condition 
may require variations in the piping 
diagram. There are a number of ac- 
ceptable methods of piping between 
orifice tap and the differential measur- 
ing device. These accepted methods 
are available and ordinarily supplied 
by the instrument manufacturers and 
are usually referred to as “sketches of 
typical piping diagrams.” The most 
recent list reviewed includes quite a 
few different methods. Analyze the 
application conditions and select one 
of the recommended diagrams. There 
is no question but that a distinct ad- 
vantage will be realized on any flow 
application problem, if the installation 
is made so as to utilize the inherent 
function of each of the items available 
for use in the piping part of a system. 


Meter Bodies 


The meter body is classified as that 
part of a flow measuring system which 
houses the mechanism or materia) that 
responds to the differential pressures 
of the primary device. There are sev- 
eral different type meter bodies, but 
the most common variations include 
the mercury manometer, the dia- 
phragm type and the bellows actuated 
meter body. The construction detail of 
each of these types is different than 
each of the other, but we find one 
feature which is common to all of 
them. The nature of applying a flow 
meter is such that sediment or the 
possible chemical action due to the 
measured fluid is such that the meter 
body must be dismantled and serviced 
periodically. True, proper installation 
will minimize the service requirement, 
but in most cases it does not eliminate 
it. So let’s face facts: Flow meters 
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must be dismantled, cleaned, inspected 
and recalibrated periodically. 

Strict maintenance programs are 
essential on flow meters. If blow-down 
of the lines is performed frequently 
enough, then it is possible to prolong 
the periods between complete dismant- 
ling of the meter bodies. In addition 
to this, purge systems and the use of 
sediment traps as Well as an effective 
piping installation will aid materially 
to reduce problems involving the meter 
body. 


Ordinarily, the individual has very 
little trouble in dismantling a _ flow 
meter. In fact, if he just continues to 
remove bolts, cap screws, allen and 
bristo screws and cotters, the unit will 
eventually collapse. However, the re- 
assembly presents a somewhat differ- 
ent problem. Again, it is practically 
impossible to cover all the instruction- 
al data about reassembling of flow 
meters, because of the many kinds 
But, some of the more common com- 
plaints remind us that certain impor- 
tant details will aid materially in our 
work on flow meters. 

One of the cardinal sins committed 
by the instrument service engineer 
When dismantling instruments is to 
abuse and mishandle the parts. An 
instrument is stripped down for a com- 
plete overhauling and the parts are 
removed and thrown in some sort of 
container. Heavy castings are thrown 
in on top of more delicate mechanism. 
As a result, polished surfaces are 
roughened and damaged beyond repair. 
Small delicate parts become bent, and 
knife-edges are broken. Naturally, if 
these parts are reused and usually 
they are the mechanic has no one 
but himself to blame if the meter per- 
forms badly. The most effective way 
to prevent this condition is to provide 
the mechanic with clean well-lighted 
shop facilities and supplement this 
with shop suggestions which will pro- 
mote respect for an instrument en- 
gineer’s responsibility. 

Some of the manometer type meter 
bodies require that a specified amount 
of mercury be added to prepare the 
meter for operation. The instructions 
state that the correct amount. of 
mercury be poured into a meter body 


at a special point and with certain 
conditions established. What is the 
effect if these definite directions are 


disregarded? Without specifically iden- 
tifying any of these meters, the follow- 
ing effects will result due to incorrect 
filling procedures both as regards the 
amount and technique of adding mer- 
cury. 

In float type meters an insufficient 
amount of mercury usually causes two 
possible effects: (1) to reduce the 
meter capacity; (2) to shift the me- 
chanical relationship excessively, and 
thus reduce the effectiveness of the 
calibration adjustments. 

Adding mercury to Bell type mano- 
meters necessitates even more care 
than is required in float type meters. 
An incorrect amount creates difficulty 
in obtaining an accurate zero adjust- 


ment, but careless pouring allows the 
mercury to cling to the bell and thus 
change its weight. It is then difficult, 
if not impossible, to calibrate accu 
rately. 


In all cases where the meter body is 
filled with liquid, it is necessary to 
vent the complete piping and the body 
to allow entrapped air or gas to escape 
Vent plugs are properly located to 
facilitate this operation; and _ before 
the system is put in service, complet: 
and proper venting of the system is es 
sential. Air pockets will cause erro 
neous readings due to the unequal per 
manent heads applied to the 
which is not a function of the restric 
tive device in the flow stream. An air 


system 


pocket will cause either high or low 
readings depending on its location 
with respect to the high or low pres 
sure chambers. 

Another factor in servicing flow 
meters concerns cleaning the meter 
body. Most of the meter bodies sup 
plied today have rust preventative 


coatings on some of the parts; there 
fore, these parts should not be cleaned 
with a wire brush or any abrasive ma 
terial. Detergents will do an effective 
cleaning job without scratching or re 
moving the protective coating. 


The diaphragm type meter body pre 
sents a servicing problem which is 
different than either the manometer or 
bellows type. In general, the construc 
tion of the diphragm type is such that 
bearing surfaces and lever systems ars 
more complicated; and as a result, 
reassembly requires both know-how 
and care. The proper operation of this 
meter depends upon careful alignment 
of the beam system and maintaining 
precise dimensions between parts. In 
view of this, it will be well for the in 
strument mechanic to carefully study 
and familiarize himself with the con 
structional detail of this meter body 
Ordinarily, and instruction 
manuals give step by step instructions 
for dismantling and 
diaphraghm type flow measuring unit 
and, in addition, the manuals outlins 
important make which will 
prove that the reassembly is correct 
Actually, it is a pure waste of tim: 
to attempt to calibrate an instrument 
which is inoperative to begin with 
Therefore, if always test a 
meter body before proceeding with thr 
final servicing, which is calibration 


service 


reassembling of 


tests to 


possible, 


The Instrument 


The final step or conclusion of the 
meter body is to arrive at some posi 
tion as dictated by response to a signal 
from the primary device. The position 
of course, may be mechanical, electrica 
or pneumatic. The next portion of th: 
flow metering set up is an instrument 
of type which can accept this mete 
body result and interpret it into ar 
indication on a scale or a record on : 
chart. Naturally, it must be of a typ: 
to accommodate the nature of impulss 
resulting in the meter body; but asid: 
from this actuation responsibility, th: 
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maintenance will be 


operation and 
much the same. 

The mechanism 
flow instruments, as indicators or re- 
corders, is quite simple and requires 


involved in most 


littkle maintenance. True, calibration 
adjustments are usually housed in this 
case, but this is a separate operation 
and will be handled as such later. 
The integrating or multiplying de- 
vice to obtain total flow over a period 
of time is also usually housed in the 
instrument case. The variety of types 
of these mechanism makes detailed dis- 
cussion impossible in the time allotted 
for this paper, since not only the opera- 
tion varies with the manufacturer but 
as Well the actuation such as mechani 
cal, electrical, electronic, ete Manu- 
facturers’ service manuals are about 
the best source of this information 
Preferable, most of them operate edu- 
cational programs Where much of this 
type of information may be gained. 
One point worthy of mention in 
maintenance of the instrument is in 
regard to oiling. Any moving part o1 
parts lubrication but 
damage can be done by over applica- 
tion of the lubricant. 
Control units or 
housed in the 
but, of course, any discussion of con 
ill advised at this point 
ince it is a separate and involved sub 


require 


severe 


mechanisms may 
instrument cass 


also be 


trol would be 


Calibration 

The last, and one of the most impor 
servicing a_ flow 
meter is the calibration. However, be 
fore attempting to calibrate an instru 
ment, double check the entire meter 
body and instrument and be sure the 
system is ready for calibration Exa 
mine the moving parts for friction-free 
movement 


tant operations in 


Eliminate excessive fric- 
tion, reduce pen pressure to a mini 
mum allow just enough to insure re- 
cording. Check the mechanical or elec- 
trical balance, and note the position of 
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the ca 
meter body for leaks, and make any 
other tests which will prove the work- 
ability of the instrument, meter body, 
and transmission system. In short, 
don’t waste time trying to calibrate an 
instrument that is not capable of func- 
tioning properly. It is very difficult, if 
not impossible, to cancel out faults in 
the mechanics of an instrument while 
calibrating. 


libration adjustments. Test the 


A water column should be used as 
the checking standard in calibrating 
flow meters. Either the deep-well, sin- 
gle tube, or the conventional U-tube 
manometer is satisfactory. Unless the 
U-tube manometer is the precision bore 
type. both sides of the tube should be 
read to insure the highest degree of 
accuracy Since practically all of the 
calibration tables are given in terms of 
hundreds of an inch of water the scale 
divisions should be in tenths of an 
inch. To avoid capillary errors, the 
glass tubing in the manometer should 
be at least “4 inch in diameter. 

Either the wet or dry manner of 
testing is satisfactory. Ordinarily the 
wet column testing is employed, if the 
calibration is done where the meter is 
mounted: whereas the dry test is used 
in the shop. In some cases, depending 
on the type of meter body, if either the 
wet or dry meter body calibration hook- 
up is used, the calibrator should select 
the proper table. Manometer type in- 
struments, for example, require a separ- 
ate calibration check-table for either 
Wet or dry testing procedure. 

A suggestion, which will in most 
cases save time during calibration, is 
to first select two check points on the 
instrument chart and work 
between these two points only until 
the indications are as accurate as they 
can be read; then check at several car- 
dinal points on the scale or chart to 
discover if the maximum error at any 
point exceeds the recommended accur- 
acy of the particular type meter In 
addition, check the detent or case tap- 


seale or 


ping error in the instrument. This 
will prove the performance efficiency 
of the complete system. And it actual- 
ly serves as a final check-out on the 
workmanship during reassembly of the 
meter body, instrument and transmis- 
sion system. 


Conclusion 

This paper has been prepared to fur- 
nish some general and basic informa- 
tion on the installation and mainten- 
ance of flow metering equipment. It 
is agreed that flow meters because of 
the nature of their work require main- 
tenance and care. However, much of 
the difficulties encountered with such 
equipment is due to neglect of these 
basic rules. It is true that much engi- 
neering background and experience is 
required in the application and design 
of flow meters to properly protect proc 
esses or combinations of processes to 
obtain the ultimate high quality prod 
uct or products, but generally this is 
not so in the case of the measuring 
system. However, let us not minimize 
the importance of know how and gener- 
al flow meter operation information be- 
ing available in the individual charged 
with the responsibility of keeping the 
equipment in perfect operating condi- 
tion at all times. To be certain of con- 
tinuing good operation, it requires both 
the ability to repair under 
breakdown conditions and, just as im- 
portant, the ability to maintain a pre- 
ventative maintenance program which 
is realistic and can be carried out. 
Both of these phases require an or- 
ganized program with standardized 
procedures for proper integration of 
the work performed by different indivi- 
duals. Practical records of installa- 
tion, service performer on each system, 
and overhaul (which should _ be 
scheduled periodically) should be main- 
tained and made available to the men 
assigned to the important task of keep- 
ing the equipment in good operating 
condition. 
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Rates of Slurries 


Apparatus for Determining the Settling 





Abstract: An automatic recording balance 
for measuring sedimentation rates and, indi- 
rectly, particle-size distribution of slurries is 
descr.bed. Its chief advantage over conven- 
tional equipment of this type lies in the nove) 
method of making the system automatic. <A 
ensitivity of two milligrams and a high degree 
of stability are obtained. Adaptation of the 
balance for the study of slurries at elevated 
temperatures is also described, 


URING the course of an investiga- 
Dik. of the properties of NaOH- 
UO, slurries, an automatic recording 
sedimentation balance was developed. 
Since the balance incorporates several 
novel features, its design and perform- 
ance at normal and elevated temper- 
atures are presented here. 


The choice of a sedimentation-type 
balance over numerous other particle- 
size measuring devices described in 
the literature’ was dictated by its 
potentially high sensitivity and the 
ease with which it could be made com- 
pletely automatic. Adaptability to 
high-temperature slurries was another 
consideration. 


The development program divided 
itself into two phases: (1) the devel- 
opment of an automatic balance sys- 
tem which would record accurately 
the change in forces acting on a sens- 
ing element in the slurry; and (2) 
the control of conditions within the 
slurry (ie., turbulence, convection, 
evaporation, etc.) so that the only 
force changes detected would be those 


resulting from the unhindered set- 
tling of the particles. 
APPARATUS 


General Description and Principles 

Fig. 1 shows the apparatus for de- 
termining settling rates and particle- 
size distribution of solids in slurries 
as set up for room-temperature work. 


+*Work performed under AEC Contract 
W-7405-Eng-92. 
*Physicist, Battelle Memorial Institute, 


King Avenue, Columbus 1, Ohio. 
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1Oden, Sven, “The Size and Distribution of 
Particles in Soils and Experimental Methods 
of Obtaining Them,”’ Soil Science, Vol. 19, No. 
1, May 14, 1924. 
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Measuring Settling 
Rates of Particles in Slurries. 


Fig. 1. Apparatus for 
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By C. V. WEAVER 


Fig. 2 diagrammatically the 
arrangement of the components of the 
measuring system and the special! 
setup for measuring NaOH-UO, slur 
ries at elevated temperatures. 


shows 


The sensing element of the balance 
system is a_ cylindrical metal bob 
which is counterpoised in a slurry by 
a weight. The upper end of the bob is 
above the surface of the liquid. As 
the effective density of the slurry de 
creases because of the removal of the 
particles by sedimentation, the weight 
required to counterbalance the bob 
increases. If, through a suitable auto- 
matic balancing system, the additional 
weight is applied continuously and 
recorded as a function of time, the 
resulting weight-difference curve is 
directly proportional to the rate at 
which solids settle out of the slurry. 
In fact, the weight-difference curve is 
identical with the cumulative settling 
rate curve; if the ordinates of both 
are expressed as fractions, the forme: 
of the total weight change of the bob, 
the latter of the total amount of the 
solids in the slurry. 

The balancing and recording sys 
tem consists of a chainomatic balance 
in which the balance position is main 
tained by means of a motor-driven 
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chain. Deviations from the balance 
position, caused by changes in the 
buoyant force on the bob, are detect- 
ed by a differential transformer. The 
output of the transformer is ampli- 
fied and fed into a reversible motor. 
Through an appropriate gear train, 
the motor adjusts the chain length to 
restore the balance. The gear, which 
moves the balance chain, is linked 
directly to the moving contact of a 
potentiometer. The voltage picked off 


the potentiometer is recorded by a 
potentiometer recorder. The appara- 
tus is calibrated readily by adding 
known we'ghts to the balance and 


noting the distance the recording pen 
moves. 


COMPONENTS 


Differential Transformer 

A Schaevitz differential transform- 
er, Type 18L, is used to detect the 
mechanical displacement of the bal 
The of the transformer 
are so wound that when the core is 
centered electrically, the output volt- 
age of the secondary is practically 
zero. When the core is displaced to 
one of the electrical center, the 
output voltage increases rapidly with 
the displacement. When the 
displaced to the opposite side of cen- 
ter, the output voltage again in- 
creases; but it is of opposite phase 
than before. The phase of the output 
voltage determines the direction of 
rotation of the balancing motor. Since 
this is essentially a null balance sys- 
tem, it is not necessary that the out- 
put voltage be linear with the dis- 
placement. The sensitivity of the 
transformers is 0.0008 volt output per 
0.001 inch of displacement for each 
input volt. 


ance. coils 


side 


core 18 


Servo Amplifier System 

A Brown continuous amplifier, Type 
351921, is used to amplify the output 
signal from the differential trans- 
former. The amplified signal is fed 
into a reversible two-phase balanc'ng 
motor. 


Potentiometer 

The output voltage of the Helipot 
Model A Potentiometer is propor- 
tional to the angular shaft position. 
The brush contact traverses the length 
of the spiral-wound resistance wire 
as the shaft is rotated. An important 
feature of this component is that it 
has almost unlimited (zero-increment ) 
resolution. The Helipot used here has 
a total shaft 3,600 
degrees and a fixed resistance of 10 


displacement of 


ohms. 


Magnetic Dampener 

With the aid of a strong magnetic 
dampener on the balance, it was pos- 
sible to eliminate hunting entirely 
from the system without impairing its 
sensitivity or increasing its response 
time prohibitively. 
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Recording and Adjusting Circuits 

Prior to a run, the voltage drop 
across the fixed resistance of the Heli 
pot is adjusted to obtain a settling 
rate curve having a rise nearly equal 
to the width of the strip chart on che 
recorder. The fraction of this present 
voltage picked off by the moving con- 
tact of the Helipot is indicated by a 
Minneapolis-Honeywell Elec:rcnik re 
corder. A zero-point control circuit 
provides a_ voltage across another 
fixed resistance in the recording cir 
cuit which bucks the pick-off vo.tag 
Thus, the recording pen can be set to 
zero at the start of a run. Practically. 
these adjustments are made during 
the calibration of the apparatus so 
that each division on the chart corre- 
sponds to an integral change in the 
weight of the bob. 


Slurry Container and Mixer 


Room-Temperature Tests. A brass 
cup was built to hold the slurries 
teing investigate] at room tempera- 
ture. A shaft through a_ packing 


gland in the bottom of the containe: 
carried an impeller to stir the slurry. 
Flat-strip baffles, mounted inside th 
cup along its length, increased the 
mixing action and prevented vortex 
motion. A close-fitting lid covered the 
container to reduce the evaporation of 
the medium during a long run. 
High-Temperature Tests. A nickel 
crucible replaced the brass cup for the 
investigation of NaOQH-UO, slurries. 
The impeller shaft entered the cruci- 
ble through a frozen NaOH shaft seal. 


Precautions were taken to prevent 
solids from entering the seal. The 
flat baffle strips were replaced by 


nickel thermocouple protection tubes 
so positioned as to measure the tem 
perature at the top and bottom of the 
slurry. 

The crucible was enclosed by a fur- 
nace, the coils of which were tapped 
at several places with external re- 
sistance to provide control of the iem 
perature gradient along the axis of 
the furnace. It was found that ther- 
mal currents in the slurry were prac 
tically eliminated when the tempera- 
ture was five degrees h'gher at the 
top than at the bottom of slurry, with 
a nominal liquid temperature of 800 F. 


TEST RESULTS 


Silica-Flour Slurries at 
Room Temperature 

The present balance system has 
been tested with silica flour and water 
slurries at room temperatures. The 
silica had been sized to include only 
those particles in the 1- to 60-micron 
range. The slurries usually contained 
about 2.1 per cent A typical 
test and the results obtained are de- 
scribed below. 

Settling-Rate Curves. 
a weight-difference or settling-rate 
curve drawn by recorder. The _ bal- 
ance was calibrated so that each small 
division of the ordinate represents one 


solids. 


Fig. 3 shows 


WEIGHT DIFFERENCE, MILLIGRAMS —= 
CALIBRATION CHECK 
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CALIBRATION CHECK 


Fig. 3. We git-Difference or Se‘tling-Rate 
Curve Obtained with the Automatic Sedimenta- 
tion Balance on a 2.1 Per Cent Silica Flour 
and Water S-urry. 


milligram’s change in the apparent 
we'ght of the bob. Each div:sion of 
the abscissa represents two minutes 
The incremental changes or steps in 
the curve indicate an over-all sensi- 
tivity of the order of two milligrams 
for the system; that is, a change of 
force of about two milligrams is re- 
quired to overcome its inherent fric- 
tion and inertia. The total increase 
in the apparent weight of the bob was 
195 milligrams. This means that the 
accuracy of the settling-rate curve in 


this case is of the order of one per 
cent. 
About 30 seconds after the stirrer 


was stopped, all motion of the slurry 
ceased. The particles startcd to settle 
out sometime during this period of 
diminishing turbulence, but cbviously 
the curve drawn by the recorder dur- 
ing the first 30 seconds has no mean- 
ing. Fortunately, this indeterminate 
part of the curve was small, and the 
true settling rate curve could be com- 
pleted by extrapolation to the origin. 
A smooth curve drawn through the 
settling rate curve obtained for a par- 
ticular slurry found to match 
other settling-rate curves obtained for 
the same slurry and for different 
slurries of the same composition with- 
in the accuracy of the smooth curve. 
Particle-Size Distribution. The dis- 
tribution of particle sizes in a given 
slurry can be obtained graphically 
from the settling-rate curve (Appen- 
dix A). A smooth curve was drawn 
through the recorded line in Fig. 3, 
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and this method was applied to obtain 
the particle size distribution of the 
solids. Data on the same solids had 
been obtained by air Infrasizing. Al- 
though an air Infrasizer does not al- 
Ways give accurate results, it is based 
on the same principle (Stokes law) 
as the one used in the sedimentation 


balance. Special care was taken to 
obtain the best possible Infrasizer 
data. Particle sizes found by the two 


methods are in good agreement, as 


shown in Table I. 


NaOH-UO, Slurries at 
Elevated Temperatures 

The settling rates of a number of 
NaOH-UO, slurries were determined. 
The results on a typical slurry are 
described below. 


Settling-Rate Curve. Fig. 4 shows 
the settling rate curve obtained with 
the recording balance on a_ slurry 
made by adding 1.5 weight per cent 
of UO, to NaOH. The temperature 
was 805 F. The sensitivity of the sys 
tem is about four milligrams, which 
is approximately two per cent of the 
207 milligrams, total change in the 
buoyant force on the bob. Other set 
tling-rate curves for the same slurry 
and for slurries of the same composi 
tion under the same conditions match 
within the sensitivity of the balance. 


WEFERENCE. MILLIGRAMS —= 
AL BRATION ~eCe 


Fig. 4. Weight-Difference or Settling-Ratc 
Curve Obtained with the Automatic Sedimenta- 
tion Balance on a 1.5 Per Cent NaOH - UO 
Slurry at 805 F. 


Particle-Size Distribution 

The distribution of the particle 
sizes in the NaOH-UO, slurries were 
obtained from the settling-rate curves 
and are shown in Table II. However, 
because of the effect of temperature 
on the chemistry of the uranates, the 
comparison of the data with that on 
the particle sizes in the original ma 
terial could not be used as a check on 
the accuracy of the balance, nor were 
particle-size data under similar con 


) 
20 


ditions by any other methods avail- 
able for comparison. 


DISCUSSION 

From the test results and other ob- 
servations, the performance charac- 
teristics of the balance system may 
be summarized as follows: 

1. An over-all sensitivity of two 
milligrams can be obtained. 

2. The 
stable. 

3. Its response is of the order of 
five to 10 seconds for a sudden weight 
increase equivalent to full-scale de 
flection of the recorder. 


apparatus is. inherently 


1. The balance system in its pres- 
ent form is satisfactory basically for 
determining settling rates and par- 
ticle-size data on slurries over a wide 
range of temperatures. Some modifi 
cation of the cup and stirrer design 
for a particular slurry may be re 
quired, 

The above performance can be ob 
tained from the balance only if the 
conditions within the slurry itself are 
carefully controlled as follows: 

1. The must be dispersed 
completely and uniformly throughout 
the medium before a run is started. 
Flocculation of the particles during a 
run must be prevented. 


solids 


2. The slurry must be completely 
stable physically, chemically, and me 
chanically, except for the free settling 
of the particles through the medium. 

3. If particle-size data are re- 
quired, the slurry must be so consti 
tuted that Stokes law is experimen 
tally valid. 

From the operational experience 
gained so far, it is believed that the 
automatic recording balance can be a 
useful tool whatever measurements of 
the change in density of a fluid med- 
ium as a function of time or tempera- 
ture are required. 


APPENDIX A 


\ Graphical Method of Determining . 
the Particle-Size Distribution in 
Slurries from Settling-Rate Curves 

A tangent drawn to the weight- 
difference or settling-rate curve inter- 
sects the zero-time axis at a point Y,. 
This ordinate is proportional to the 
total number of particles having an 
effective diameter greater than d, that 
have settled out of the region above 
the bottom of the bob at a time ¢ 
(time at the point of tangency). The 
effective diameter, d,, is defined by 
Stokes equation as 


d IK P 
\ t 
where 
Depth to which the bob i 
immersed, 
f Time from the start of 


ettling. 
K — Stokes constant, which de- 
pends on the physical prop- 


erties of the medium and 
the solids at a given tem- 
perature. 

For another value of time, t,, an 
intercept, Y,, is obtained which rep- 
resents the of those 
having an effective diameter greater 
than d, that have settled past the bob. 
The difference inter 
cepts represent that portion of the 
originally in the region 
above the bottom of the bob that have 
diameters between d By re 
peating the process for as many siz 


sum particles 


between these 
particles 
and d., 
intervals as desired, the complete siz« 


distribution can be ob 
The accuracy of the size dis 


frequency 
tained. 
tribution data depends upon (1) the 
of the 
and (2) the exactness with which the 
graphical solution is carried out. 


accuracy settling-rate curve 


TABLE I. Particle-Size-Distribution 
Data on a Sized Silica Flour as 
Determined Graphically from 
Settling Rate Curves and 
by an Air Infrasizer 

Weight Per Cent of Particles in 


Diameter Interval 
(Size-Frequency Distribution) 


Diameter 
Intervals, By Graphical By Air 
Microns Method Infrasizer 
0-5 20.6 + 2.0 19.5 
5-10 216 = 20 20.0 
10-14 23.4 = 20 21.8 
14-20 23.6 = 2.0 24.8 
2()-28 8.8 + 2.0 12.5 
28-40 1b = 2a 0.8 
40-56 <0.5 0.5 
56 Negligible Negligible 


TABLE IL. Particle-Size-Distribution 


Data on a 1.55 Weight Per Cent 
NaOH-UO, Slurry at 805 F 


Weight Per Cents of Particles in 
Diameter Intervals 
Diameter (Size Frequency Distribution) 
Intervals, 


Microns By Graphical Method 


U-o » 
5-10 ai. = 20 
10-15 29 
15-20 10 
20-25 & 
25-30 7 
30-35 5 
35-40 5 
40-45 2 
+ 45 <z 
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RICHARDSON * 


Continuous Measurement of Ketchup 
Viscosity in the Finishing Kettle 





Abstract: The 


the factors 


ignificance of viscosity and 
affecting its relationship to dens.ty 
in tomato ketchup are reviewed. A method 
for measuring changes in the viscosity of 


tomato ketchup in the finishing ketth i 


T HE producer of tomato ketchup is 
interested in uniformity, quality, 
and cost. There are many variables 
in the problem of producing optimum 
results; but this discussion is confined 
to the consideration of the two vari- 
which, not only have a large 
effect on the finished product, but are 
themselves interrelated, namely: vis- 
cosity and soluble solids content. 

Ketchup is a complex material com 
posed of tomato solids, sugar, vinegar 
Furthermore, the chemi- 
cal composition of the tomato solids 
varies from day to day and even from 
batch to batch, particularly with re- 
spect to the quality and quantity of 
pectin which is present. For these 
reasons, the soluble solids content and 
the viscosity of the product must be 
treated separately. 

The soluble solids content of the fin- 
ished product is a major factor in 
grading and pricing ketchup. There- 
fore, it is of primary importance to 
establish a method for producing a 
product of constant soluble solids con- 
tent. One commonly used methed is 
to start with a known volume of 
cycloned juice (of known soluble sol 
ids content) and concentrate this to 
a known volume so that the end prod- 
uct, after the addition of the other 


ables 


and spices. 


ingredients, will have the predeter- 
mined total solids content. The re 
sults to this point produce known 


soluble solids content, but experience 
has shown that the viscosity of the 
product will vary widely. 


The Problem of Viscosity Control 

ketchup makers 
have accepted, 
business, the 


For many years 
have recognized and 
as inherent to. their 


The Foxboro Company, Foxboro, Mass. 


December 1954 


INLET LINE 

















AIR PURGE 


oo 
ge —=— 
{jj /~~ 
' “ Ty. .S~ 
» ——. ee ~ 
a, i — 
a — 
a DPD 


FOXBORO DYNALOG 
VISCOSITY RECORDER 


a 


VISCOME TRAN 


VISCOSITY 
TRANSMITTER | 


| 
1} 110 Vv. 
a AC. 
HEAD 
COIL 














f te M 
a a 
Wi“ 2g 
4 i// — 
f Vt 
j 
Jf 




















OUTLET 


Fig. 1. Viscosity recorder system for ketchup. 


problem of varying viscos:ties with a 
constant soluble solids content. Vari- 
ations in viscosity can be corrected 
by comparatively small changes in 
the ratio of sugar to tomato solids in 
the basic formula which the individ- 
ual manufacturer selects. A given 
volume of cycloned temato juice with 
its known solids content can be equ- 
ated to a given weight of dry sugar 





dX TEMPERATURE 


POSITIVE TYPE 
PUMP 


BULB 


so that a change in ratio of these two 
ingredients can be made without af- 
fecting the soluble solids content of 
the end product. An increase in the 
ratio of cycloned juice to sugar basic 
formula will increase the viscosity of 
the finished product; conversely, a de- 
crease in this ratio will decrease the 
viscosity. 

The usual procedure for correcting 





















Fig. 2. 
(right). 


ketchup viscosity from batch to batch 
is based on the Bostwick test. This 
test, developed by the USDA, re- 
quires that a sample of the finished 
product be withdrawn from the 
ketchup kettle and placed in the lab 
oratory test apparatus. A means is 
then provided for measuring the dis- 
tance that ketchup at a known tem- 
perature will flow horizontally in an 
open channel during a timed interval 
from a constant starting head. This 
is an effective, repeatable measure of 
product viscosity, providing the tem- 
peratures and heads are the same for 
comparable tests. Because of the time 
factor, however, periodic sample 
checking is not as effective nor will it 
produce the uniform quality possible 
with continuous measurement of the 
product variable. 

Ketchup viscosity can now be meas- 
ured directly and continuously by a 
rotational type viscosity recorder. 
The torque imposed on a _ constant 
speed, rotating spindle varies with 
viscosity and is converted into meas- 
urements of capacitance which are 
directly proportional to the viscosity 
and are transmitted as such to the 
recorder. A temperature bulb mount- 
ed in the sampling line provides a 
continuous, recorded measurement of 
temperature with the viscosity record. 
As an alternate, a temperature com- 
pensated viscosity record can be pro 
vided. In addition, an alarm can be 
incorporated into the recorder to in- 
dicate when viscosity exceeds pre-set 
limits. 


Description of Viscosity Recordings 
System 

A typical ketchup viscosity instal- 
lation is shown schematically in Fig. 
1. The product from the kettle enters 
the sample chamber from _ below, 





2. View of recorder (center) and viscosity transmitter with top down (left) and swung back 


passes the rotating measuring spin- 
dle, and returns to the kettle through 
the overflow outlet. Satisfactory vis- 
cosity measurement can not be made 
if the rate of produce flow through 
sampling chambers is too high. Ex 
perience indicates that the flow rate 
of one gpm through a one-inch line 
to a 3 by 22-inch sample chamber is 
satisfactory. 

The viscosity transmitter 
Fig. 2) is mounted on a four-inch, 
125-pound ASA pipe flange which can 
be bolted to an adapter on the top of 
the sample chamber. It is recommend 
ed that one-inch spacers be provided 
between the viscosity transmitter and 
the sample chamber to provide a saf- 
ety overflow. This protects the trans 
mitter if for any reason the sample 
chamber is accidentally flooded. Fur 
ther protection for the transmitter is 
provided by an air purge which pre 
vents acetic fumes and moisture from 
entering the housing. 

Within the transmitter a synchron 
ous motor turns the measuring assem- 
bly at a constant rate of 50 rpm. A 
shaft which drives the torque spindle 
is connected through a_ berryllium 
copper spring to capacitor plates in 
the housing. Variations in viscosity 
produce variations in torque on the 
spindle which varies the tension of 
the beryllium copper spring and alters 
the relative position of the capacitor 
plates. The changes in capacitance 
reflect changes in ketchup viscosity. 

The capacitance measurements are 
transmitted to the recorder by coaxial 
cable. The head coil, as shown in Fig. 
1, is an electrical matching network. 
It also provides a convenient means 
of zero setting the instrument. Accu- 
racy and stability of measurement are 
excellent, even in comparison with 
laboratory standards. Continuous vis- 


(See 


cosity measurements made by this 
method can be correlated with meas 
urements by the Bostwick test. 

A sample chamber can be made of 
standard sanitary fittings (stainless 
steel) with quick disconnect clamps 
to allow for easy cleaning. A sample 
chamber made from standard Pyrex 
glass fittings can also be used. The 
samp'e chamber shown consists of a 
four-inch Pyrex glass T, a length of 
four-inch Pyrex glass pipe, a four to 
one-inch reducer and the necessary 
connecting flanges. The inlet pipe is 
one-inch stainless, sanitary tubing. 

In designing the sample chamber, 
the top of the cylindrical measuring 
spindle should be at least three inches 
below the ketchup outlet and at least 
20 inches from the bottom of the 
chamber to insure that turbulence of 
the ketchup entering and leaving the 
sampling. chamber will not affect the 
viscosity measurement. 


Conclusion 


The development of a method for 
the continuous measurement of ketch 
up viscosity at the kettle 
provides a new and useful procedure 
for the ketchup manufacturer. With 
it he can correct for viscosity changes 
in his product faster and with le 
chance of error than ever before. 


cooking 


The measurement of viscosity at 
the cooking kettle is not the whole 
answer to control of viscosity in th 
finished product. For example, it is 
known that the size of the perfora 
tions in the finishing screen = can 
change the ketchup viscosity from th 
time it leaves the cooking kettle until 
it reaches the bottling machine. How 
ever, the initial step has been made 
and the means for measuring viscos 
ity at this final point in the manufac 
turing operation is available. By in 
corporating the measurement of vis 
cosity into his present procedures, it 
is possible today for the manufactur 
ers of ketchup to maintain 
standards of quality and uniformity 
of product than has heretofore been 
available to him. 
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a 
r Abstract : Meth ‘ of cor ne ng automobile points of impact between the human parations for a test run, and Fig. 2 
ricer Poggeere Bs: Tc yp Ae a te  nsoneinat ody and the vehicle; and (5.) points shows a test vehicle crashing against 
. tation are discussed Particular attention i of deformation and energy absorption the barrier. 
. ii; ak Tia ii aie ie of the vehicle. In addition to devices 
S alee dmeaaean  deaadicee teens for the measurement of these quan Electrical Instrumentation 
‘i er dept ti oa tities, instrumentation is needed for 
mote control of the test car and such Many of the decelerations can be 
, iuXiliary tasks as timing of cameras most conveniently measured by use of 
and intercommunication between men acceleration transducers (accelerome- 
t ers of the research team ters) of either the strain gage or dif- 
c THILE a certain amount of infor ferential transformer type fed into a 
. W mation on the extent and causes ecording oscillograph. The  oscillo- 
of injuries in automobile crashes may sraph and associated amplifiers are 
be obtained by studving the victims carried in the pushing vehicle and are 
. and vehicles involved in accidental powered by a gasoline-driven generator 
collisions. a more satisfactory investi mounted on a roof rack. The pushing 
| sation may be carried out if crashes vehicle is thus known as the IJnstru- 
are conducted under laboratory condi ent ca Cables connecting the trans- 
C tions. The laboratory procedure in ducers in the test car to the recording 
volves the staging of crashes using equipment in the instrument car are 
5 actual automobiles but with the driver initially carried on a platform above 
and/or passengers represented — by the hood of the instrument car, but are 
dummies.* Instrumentation may be allowed to pay out as the crash car | 
t placed at various locations on the separates from the instrument car at 
dummies and on the vehicle in such a the end of the pushing period. The 
r manner as to record the desired data roof rack for the generator and the 
y It is the purpose of this paper to de hood rack for the cables may be seen 
i scribe the instrumentation used in a in Fig. 1 In Fig. 2, the cables may 
series of crash studies conducted by be seen hanging from a fish pole which 
the Institute of Transportation and aids in keeping them away from the | 
Traffic Engineering of the University Fig. 1. Test car and instrument car in push- rom els of the test car during the re- 
of California ing position during final preparations for test bound period. Fig. 3 is an interior view 
: run, On the instrument car may be seen: of the Instrument car. 
The desired data in such studies in operator's steering wheel, roof rack for genera- 
’ tor and camera, and hood rack for instrument 
clude such items as: (1.) decelera cables. Synchronization probe may be seen =— " 
1 tion which would be experienced by projecting from radiator of test car. fensiometers 
various portions of the human body, a To facilitate the evaluation of vari- 
f rate of onset (jolt factor), b. duration, ” ous seat belts, it is desirable that the | | 
and c. peak G: (2.) effectiveness of rest Procedure tensions in these belts be measured. . 4 
various types of driver constraint (e.g Crashes are conducted by allowing a The Institute has constructed tensio- | 
safety belts): (3.) relative motions of test vehicle to collide with a barrier meters Which are patterned after those | | 
the various parts of the body; (4.) consisting of wooden poles backed with used by Stapp*. The safety belt is led 
‘ earthwork In order to eliminate the through a unit consisting of two links 
fire hazard, gasoline is omitted from and three bolts (as shown in Fig. 4) 
the test vehicle and, thus, precludes so arranged that the tension of the 
*Assistant Engineer, Institute of Transporta- the operation of the vehicle under its belt causes bending in the links. SR-4 
tion and Traffic Engineering, University of own power. Instead, the test car is gages on the links permit measurement 
California, Los Angeles 24, California. ie ie . 7 “ . 
pushed until it achieves a speed slightly of the degree of bending and hence, 
+A preliminary study based on observations of in excess of the desired crash speed and when appropriately calibrated, belt | 
crashes conducted as an exhibition by a troupe ’ a" : : 7 - 
of stunt drivers hes been reported by Roth’. is then allowed to coast into the bar- tension. Normally, each link contains 
: rier. Fig. 1 shows a test vehicle and one longitudinal and one transverse 
‘Superior numbers refer to similarly numbered , : , . f > a ape 
references in the Bibliegraphy at end ef paper the pushing vehicle during final pre gage of the type A-5 thus giving a | 
. Presented at the Instrument Society of America's First International Congress and Exposition, Philadelphia, Pa., September 13-24, 1954. 
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complete bridge on each tensiometer. 
In the case of belts which encircle the 
driver or passenger, it is desired to 
measure whether there is a differential 
tension between the two sides; and one 
tensiometer is placed on each side of 
the belt near the point of anchorage. 





Frequency Response of 
Accelerometers 

The specification of the frequency 
response of accelerometers to be used 
for such studies constitutes an impor- 
tant decision. In many applications it 
is customary to specify as high a fre- 
quency economically 
feasible. In the case of accelerometers 
mounted on structural members of 
automobiles, however, the vibration of 
the member at its natural frequency 
may be such as to completely mask the 
ucceleration being measured. This 
same phenomenon was present in many 
of Stapp’s records where accelerome 
ters Were mounted on the seat of a test 
sled? and to some extent in the work 
of Eiband et al. 
were mounted on the frame of an air- 
craft". Appendix A demonstrates that 
as frequency increases seemingly negli 
gible displacements of vibrating mem- 
bers may actually represent large ac- 
celerations. The need for distinguish- 
ing between oscillations and accelera- 
tions has been pointed out in the litera- 


response as is 


where accelerometers 


i ii i in ile © eee oT 





Fig. 2. Test car at instant of maximum de- 
formation. Instrument cables may be seen 
suspended from fish pole. Flags just aft of 
front wheel are reference targets attached to 
frame of car. 


ture.'’”® The problem, then, consists 
of two mutually opposed requirements: 
(a) to obtain a frequency response 
sufficiently high to faithfully reproduce 
the forcing accelerations, and (b) to 
obtain a frequency response sufficiently 
low to eliminate unwanted  vibra- 
tions. 

Fig. 5 shows curves of acceleration 
of the car top and the buckle of the 
safety belt for one test reported by 
Severy and Mathewson." To facilitate 
discussion of the requirement (a) the 
car top curve of Fig. 5 has been repro- 
duced in Fig. 6. As a working hypo- 
thesis, this curve may be considered 
to be the response to a forcing accelera- 
tion which has the shape of the isos- 
celes triangle superimposed on Fig. 
§. This triangular pulse has a period 
of 0.1 sec. 

The response of accelerometers to 
(isosceles) triangular inputs has been 
discussed by Levy and Kroll’, and by 
Weiss’; the significant results of these 
investigations are summarized in Table 
a 
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TABLE I 
Error In Response of Accelerometer to 
Triangular Input 
(Dimensionless Units) 












































an accelerometer to sinusoidal inputs. 
Curves are presented in dimensionless 
units for three values of damping 
ratio. From Fig. 7 it may be seen that 
frequencies of three times the natural 
frequency of the accelerometer are at 


It was found that in the systems 
most 
Hence, an accelerometer 
Thus 
coincidence the mini 


reproduc 


maximum na 








R : b 
5 - — tenuated to 10 per cent of their rela- 
O20! be O33. 0 . ‘ 
cepa het ‘ 1.014 tive value at the input 
0.3 0.02 
present in the crash car, the 
troublesome vibrations are in the vicin 
0.4 0.00 0.00 0.00 ity of 200 eps 
having a natural frequency of 60 to 70 
: : F cps Will reject these vibrations 
0.7 — U.04 — 0.06 0.06 — (20 ’ 
, by a fortunate 
nui natural frequency for 
1.0 — (07 0.11 — 0.32 tion of the wanted signals falls within 
the same region as the 
Natural period of accelerometer 
R : - — 
: Period (duration) of triangular pulse 
Value of damping present 
5 Damping ratio — 
Critical value of damping 
(Expected Peak Response) (Actual Peak Response) 
error 





(Expected Peak Response) 


From the data in Table I it may be 
concluded that the response to a tri 
angular pulse will be in error by less 
than 5 per cent if the 
natural frequency of the acceleromete! 


is _ or greater, and the dampin: 


ratio is 6.7 or less 
duration of the triangular 
From this it follows that an accelero 
meter having an undamped natural fre 


(where T is the 
pulse) 


quency of 50 cycles per second and a 


damping ratio of 0.7 will respond to the 


triangular pulse of Fig. 6 with an 
error of less than 5 per cent If one 
wishes to allow a safety factor to a 
commodate accelerations Which may 
have a shorter duration, a natural fre 
quency of 70 cycles per second may be 


specified. 


, eh on 








Fig. 3. 
amplifiers inside of instrument car. 


Recording oscillograph and associated 


The suppression of unwanted signals 
resulting from vibration of structural 
members at their natural frequencies 
may be accomplished, if the natural 
frequency of the accelerometer is de- 
signed to be sufficiently below the un- 
wanted frequency. Fig. 7 is a curve of 
the amplitude ratio of the response of 





undamped 


tural frequency for rejection of the ul 


wanted vibrations By selecting «ac 
celerometers having an undamped na 
tural frequency in the range of 60 to 
‘0 eps the desired response can be 
achieved If, 


ble to use accelerometers With natural 


however, it is not feasi 


frequencies this low, rejection of the 





Fig. 4. Belt tensiometer. Each of the side 


_ links carries one transverse and one longitudi- 


nal strain gage (SR-4, A-5). 


unwanted frequencies may be accom 
plished by the use of low pass filter 
appropriately placed in the circuits 

It should be noted that accelermo 
ters, tensiometers, and similar tran 
ducers, when 
absorbing materials (e.g. on a safety, 
belt), are not subjected to these un 
wanted vibrations 

Accelerometers for undeformed por 
tions of the car should have a range of 
at least 25G; 50G is preferred. If the 
head of a dummy strikes the structure, 
accelerations in excess of 100G may re 
sult. 


mounted on vibration 


Photographic Instrumentation 

To record. complete movements of 
the dummies and the vehicle during a 
crash, several motion picture cameras 
are provided: (a.) a high-speed camera 
at the barrier to provide an accurate 
record during the actual impact, (b.) 


ISA Journal 









































































tee oe 





oe 


eaters ae en 












te 


al 


Bye yawns 








900}-——-- + 





700}—— Seeeenanes / 


vrs 


GOP GOS - 





| 
] 











o____| fil 
| 











so0op—-- + —+#-+4 














r—CAR TOP — 
' 





| 
a ee 
| 
|| | 
. +] 

SAFETY BELT 


HIGH-SPEED CAMERA, 


+ -—- = 


— -—__—_—_____ 





| MAJ 


LONGITUDINAL DECELERATION-FT. PER SEC. PER SEC. 








soop-- -- 4 
| 
200} + } + —_ 
| 
100 } + t . + 
| } 
‘ = a 

















0 20 40 60 80 100 120 


40 6160 «180 200 220 240 260 


TIME AFTER IMPACT—MILLISECONDS 


Fig. 5. 


a camera near the barrier to record the 
entire test run, (c.) a camera inside of 
the test car to record the motion of the 
dummies as viewed from the rear, and 
‘d.) a camera on the instrument car 
to record the entire run from the rear 
lo facilitate the recording of the vari 
ous motions, numerous reference marks 
are provided on the vehicle, on the 
dummies, and on the ground Many 
of these marks may be seen in Fig. 2 
The small flag-type marks just aft of 
the front wheel are attached to various 
points on the front portion of the car 


frame 


Frame-by-Frame Analysis 

A frame-by-frame analysis of the film 
from the high-speed camera is made 
with the aid of an optical comparator 
Associating the frame-by-frame dis- 
tance of any reference point with the 
time reference provides, of course, a 
plot of distance vs. time, thereby pro- 
viding a complete time history of the 
motion during the impact and deforma- 
tion period. In early studies, two 
graphical differentiations of the dis- 
tance-time curves were performed to 
obtain the accelerations of the points 
involved.” A more recent technique, 
however, depends for its feasibility on 
the use of a high-speed automatic digi- 
tal computer. Parabolas are fitted to 
the points of the distance-time plot by 
least-squares methods. Analytic dif- 
ferentiation of these parabolas permits 
direct computation of point-by-point 
velocities and accelerations. Computa- 
tions are made by means of the 
Standards Western Automatic Com- 
puter (SWAC) which is located on the 
Los Angeles Campus of the University 
of California. Frame-by-frame analy- 
ses of this type can thus produce values 
of acceleration with an error of only 2 
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Deceleration vs. time for point on top of test car and for belt buckle. 
indicate position of head of dummy as function of time. 


Sketches at top 


Taken from Reference 


to > per cent. It is expected that means 
for calibration of the frame-by-frame 
method and techniques of computation 
Will he 


paper 


discussed in a_ forthcoming 


Synchronization of Camera and 
Oscillograph 


The high-speed camera and the re 
cording oscillograph are synchronized 
With respect to speed and origin. To 
synchronize their signal 
from a magnetic pickup on the drive 
Wheel of the camera is fed to one chan 
nel of the oscillograph via a_ line 
behind the instrument car 
The origin is taken as the instant of 
initial contact between the test car and 


speeds, the 


dragged 


the barrier. To facilitate origin syn 
chronization a probe is provided on the 


front of the test car (just visible in 
Fig. 1). <A large end on this probe is 
clearly visible to the high-speed cam- 


era, and its moment of contact with the 
barrier is easily identified A slight 
movement of this 
switch which is connected to one chan 
nel of the oscillograph. 


probe actuates a 


Mechanical Accelerometers 


In order to provide additional data 
and especially to secure at least a mini- 
mum amount of data in the event of 
failure of the electrical 
chanical self-recording accelerometers 
are used. 


system, me- 


Each of these accelerometers 
measures acceleration 
along tWo axes. 
scribed lines on a smoked drum, rota- 
tion of which is triggered by any ac- 
celeration exceeding a present thres- 
hold. Characteristics of these accelero- 
meters are given in Appendix B. 


components 


Recordings consist of 


\uxiliary Instrumentation 

Remote steering of the test car is 
provided by means of a pair of selsyns. 
The receiver attached 
through an appropriate gear train to 
the steering wheel of the test vehicle. 
The transmitter selsyn is attached to 
a steering wheel provided on an ele- 
vated seat mounted on top and in front 
of the windshield of the instrument 
car. An operator sitting on this seat 
is sufficiently elevated so that he can 
see over the test car and satisfactorily 
steer it parallel to a white line both 
during and following the pushing oper- 
ation. The operator’s seat and steer- 
ing Wheel may be seen in Fig. 1. 

Remote braking of the test car is 
provided for use in emergencies. An 
air-oil accumulator is con- 
nected to the hydraulic brake system 
of the test car. Pressure from this 
accumulator may be released into the 
brake system by means of a solenoid 


selsyn is 


pressure 


valve controlled by a push button ad- 
jacent to the operator's steering wheel 


Intercommunication 

Communication personnel 
in the instrument car and personnel 
nlanning camera equipment at the bar 
rier is accomplished by 
sound-powered phones via a_ line 
dragged behind the instrument car 
using party line connection. 


between 


means of 


Still-Camera Timer 

In order to get a picture of meximum 
clearness showing the position of the 
vehicle at or near the point of maxi- 
mum deformation (Fig. 2), it is de 
sirable to use a still camera with an 
automatic triggering system. On the 
basis of the first test it was known that 
this point occurred approximately 200 
inilliseconds after the instant of con 
tact between the bumper and the bar- 
rier. A contact device is placed on the 
roadway in such a position that it wiil 
e actuated by the tire of the test 
vehicle at the time of initial impact 
With the barrier. This contact triggers 
a delay system which in turn trips the 
camera after 200 milliseconds. The 
circuit description of this timer is 
given in Appendix C. 


APPENDIX A 


If a member is given a displacemo.it 

Which is sinusoidal, the displacement, 
velocity, v, and acceleration, ad, are as 
follows: 
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triangular input superimposed, Duration of 
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2= A sin (et) 
Vv = wl COS (wt) 


a —w’ A sin (wt) 


I 


where w = 2xf 


Thus, the magnitude of the sinusoid- 
al acceleration is (w* A) Where A is 
the magnitude of the sinusoidal dis- 
placement. Table II shows the dis- 
placement corresponding to an accel- 
eration of 1 G for several values of 
frequency. 


TABLE I 


Displacement Amplitude corresponding 
to Acceleration Amplitude of 1G 


for Sinusoidal Oscillations. 





Displacement 
Amplitude 
Thousandths of 
an inch 


Frequency cycles 


per sec. 














20 24 
50 4 
100 1 
200 0,2 














APPENDIX B 


Characteristics of Gross Model C 
Mechanical Accelerometers 

Method of recording: 3y means of 
jeweled stylii on a rotating smoked 
drum. 

Axial Bi-directional: 
records acceleration components along 
two axes 90° apart. 


sensivityv: 


Undamped natural frequency: 70 eps. 
Damping: Oil 
Damping coefficient: 0.6 to 0.7 


Method of drum rotation: Impulse 
provided by spring which is released 
on triggering. 

Release mechanism: Magnetic latch 
Which is triggered by acceleration ex- 
ceeding threshold. Threshold is ad- 
justable. 


Range: + 50G 


Calibration method: 
static. 


Dynamic and 
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Fig. 8. Schematic diagram of still-camera delay timer. 


APPENDIX C ACKNOWLEDGEMENT 


Still-Camera Timer Providing 200 The 
Millisecond Delay 


author Wishes to thank Mr 
Arthur G. Gross for many helpful sug 
This delay device consists of two gestions in connection with this pro- 
one-shot multivibrators, in 
driven by an appropriate pulse former. 
The circuit is shown in Fig. 8. The 
pulse former consists of a thyratron 
Which is fired by the roadway contact 
The output pulse resulting from the 
firing of the thyratron trips the first 
one-shot multivibrator which serves as 1. “Physical Factors in Head-on Collisions 
the main delay element. On comple Automobiles,"” Roth, H. P Proceedings of 
tion of the abnormal period of this the Highway Research Board, vo! 1, 1951 
one-shot multivibrator, a pulse is fed 

to the second one-shot multivibrator 2 
which provides a pulse of sufficient 
width to operate a relay which in turn 
energizes the shutter-release solenoid 

of the camera. The time constant of 


series, ject. 
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Conducted by H. A. Hulsberg and J. W. Hutchison 


Electrical Interference in Instrumentation — 
Its Causes and Remedies (Part 2 





Editor's Note: This is the second and con- 
cluding instal’ ment of Mr. Coe'’s article. The 
first part was published in the ISA Journal, 
November 1954, in the Maintenance and Oper- 
ation section. 


Filtering 


F other impractical, it 

might be possible to use a properly 
designed filter to prevent the induced 
currents from interfering with accu- 
racy. If the circuit being interfered 
with carries an alternating current 
having a frequency well removed from 
the instrumentation carrier, for ex- 
ample, filters can be employed pro- 
viding that the response time is not 
interfered with. 
Filters may be 
connected to 
ground or be- 
tween conduc- 
tors to shunt out 
the interfering 
carrier fre- 
quency, or both 
to prevent its 
entry into the 
critical part of 
the circuit. As 
to filter design, 
the nearer the 
desired frequency is to the interfering 
frequency the more complex the filter 
must be. Conversely, if the circuit 
being interfered with has a low fre- 
quency or is not required to respond 
in a short period of time, the filtering 
can be very simple, such as parallel 
inductance or 


means are 





James C. Coe 


capacitance or series 


both. 


The outputs of pickups used in car- 
rier systems are likewise susceptible 
to interference. For example, whether 
the pickup is of the strain gage or 
variable reluctance type, its output is 
dependent upon the unbalancing. In 
eliminating interference the _ filter 
must not reduce the pickup output by 
an excessive amount. 


*Asst. Head for Instrumentation, Engineer- 
ing Dept., U. S. Air Force Base, Edwards AFB, 
Muroc, Calif. (Mr. Coe is now Head, Engi- 
neering Sciences Div., Army Electronic Proving 
Ground, Ft. Huachuca, Ariz.) 
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A strain gaye, or strain gage type 
of instrument, may be energized from 
d-c and operate into a recording in 
strument which has practically a uni- 
form hundred 
cycles per second, beyond which the 
may fall off rapidly. This 
permits the use of capacitors and fil- 
ters to the extent that the useful re- 
sponse is not interfered with. If the 
output of a thermocouple is used to 
actuate a recorder at the rate of only 
a few readings per second, the filter- 
ing can be much greater than in the 
above illustration. Connecting a capac 
itor of the order of one-half to ten 
microfarads across the input to a re- 


response up to one 


response 


corder or indicator as a filter has been 
used to eliminate the effects of inter- 
fering surges. If this is overdone, 
rapid variations are lost in the func- 
tion being measured by reducing the 
time resolution of the system. 


Grounds 


A good ground is essential to the 
reduction of interference. A water 
pipe is generally considered to be a 
good ground, and better than a gas 
pipe or steam pipe. A water pipe con- 
nected to an extensive underground 
system or well is better 
than if it is connected to a cistern. In 
many localities a ground rod driven 
down six or seven feet is adequate for 
most purposes. In sandy regions, rocky 
terrain, or arid regions such a ground 
rod may be useless except after a rain. 
It, therefore, becomes necessary to use 


conside} ed 


a more extensive grounding arrange- 
ment. Incidentally, this may also re- 
duce the likelihood of a direct light- 
ning stroke since the charge can bleed 
off gradually rather than accumulate 
to a high value. 


Buried wires or objects are used 
extensively for grounding purposes. 
This can best be done during the con- 
struction of buildings, etc. Laying a 
heavy copper wire in the trench before 
the footings are poured, in ditches 
carrying pipes and sewer lines, septic 
tanks and other excavations, consti- 


By James C. Coe* 


tute means of obtaining or improving 
grounds. Damp locations are prefer- 
able, likewise charcoal or other means 
of absorbing or holding moisture are 
very desirable. Wire fences employing 
steel posts or reinforced concrete posts 
have been used because of the chance 
of crossing a damp spot. This can be 
dangerous because of lightning. It 
would be more effective if a buried 
wire were run to the damp location. 
The practice of putting salt on buried 
copper Wires to increase ground con- 
ductivity should be discontinued, be- 
cause the ensuing chemical reaction 
will eventually destroy the copper. 
Copper sulphate should be used in- 
stead. 


Grounding 


There are instances where adding a 
ground at a second location spaced at 
some distance from the first ground 
will increase the overall interference. 
One way in which this can happen is 
when the second ground connection is 
remote from the actual ground and 
carries noise current, thereby inducing 
noise into the instrumentation circuit, 
as mentioned elsewhere. A_ circuit 
might be completed by the second 
ground which allows noise current to 
flow to ground from a cable shield, 
thereby inducing noise in the instru- 
mentation circuits. In some instances 
additional grounding might reduce 
radio frequency noise but increase low 
frequency noise. If instead of making 
a direct ground connection a capacitor 
instead, the capacitor can 
ground high frequency components of 
noise and not complete the circuit for 
low frequencies. In such instances the 
source of the interference should be 
located and the interference reduced. 


is used 


Reducing Interfence by 
Increasing the Signal 


Sometimes it is possible to increase 
the output of pickups or other instru- 
mentation devices, and thereby reduce 
the error due to “crosstalk.” If a 
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. 1. Photo shows the isolation of overhead and 
r channeling of various circuits inside the in- 
imentation cubicle at Edwards Air Force Base, 
‘roc, Calif. 
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2. Recorders with their controls mounted to 
right of 













































each recorder. 


g. 3. One side of instrumentation cubicle show- 
g shielded cables connected to recording oscillo- 
aphs. 


Hay fs] 
method of extending shield braid 
without applying heat to the 


“Tab” 
grounding 
isulation, 







Fig. 5. 


up circults, 


ig. 6. 


ground shield. 


Fig. 7. 
insure a low 


Clamp 


used for securing 


resistance ground, 


cable 





Conduit and ducting used to contain pick- 








Example of welded frame construction to 


‘controls were mounted to the 


strain gage can be operated at six 
volts rather than at three volts, twice 
the output can be expected as a result 
of the change, and the relative value 
of the noise reduced proportionally. 
Sometimes a greater output may be 
achieved by changing the range of the 
pickup. For example, if the range used 
is only forty per cent of capacity, a 
change to eighty per cent of capacity 
may be profitably used provided there 
is no likelihood of damage due to ove1 


load. 


Interference Generated by 


Instrumentation Equipment 


There where 
strumentation circuit may induce noise 


instrumentation circuit if 


are instances one 1n- 
in a second 
there is 
shielding between them. 
ing oscillator power to a 
luctance pickup at twenty 
and three thousand (3,000) cycles pei 
result 


insufficient separation 01 
\ line carry 
variable re 
(20) volts 


in a false indication 
pickup 


second can 


in an unshielded low 


circuit 


energy 


nearby. Similarly, instrumen 
interference 
those 


photo 


tation circuits may cause 


in control circuits, especially 
which 


electric cell circuit, for example, might 


require amplification. A 


vive false responses if sufficient stray 
induced. The 
means should be based upon the prin 
ciples outlined 
namely, separating, 


voltages are remedial 


above as applicable, 
shielding, ground 


interference, 


ing, or filtering out the 


APPENDIX 


Some applications of the principl 
discussed above are shown in the illus 
trations. Figs. 1 and 2 show the isola 


tion of various circuits inside the 
instrumentation cubicle at the Ed 
wards Air Force Base, Muroc, Cali 
fornia. 

In order to obtain short leads and 


for operational convenience, recorde) 
right of 
Patch 
recording 


their respective recorders. 
els with shielded 
oscillographs 
Since the insulation of 
within shielded cables is not improved 
by the direct application of heat in 
the process of soldering ground con 
nections to the shielding, the “tab” 
method shown in Fig. 4 used to 
good advantage. Each tab is continu 


pan 
leads to 


are shown in Fig. 3. 


conductors 


Was 


ous with the shield braid, and was 
made by drawing the insulated con 
ductors out through a small hole in 
the shield braid. The hole was made 


by inserting a scriber through the 
braid and working the strands away 
from the point of insertion, then pull 
ing the conductors out through the 
hole thus produced. The shield braid 
itself thus forms a tab which insures 
electrical continuity for grounding. 
Since leads from pickups carry intelli 
gence at a low level, particular pains 
must be in shielding these 
leads. 


exercised 
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In Fig. 5 conduits and steel channel- 

ing are shown which provide shielding 
from outside fields. The cables inside 
are shielded from one another with a 
nonmagnetic material. These circuits 
terminate in steel cabinets. 








Foil shielded cables may be grounded 
by means of clamps such as shown in 
Fig. 6. This also secures the cable in 
place before it is “fanned out” to the 
terminal strip. Unless welded frame 


construction is used throughout as 





shown in Fie. 7, a grounding wire may 


é aes oe * Shie >C und ' 
be used as shown in Fig. &. Shielded Fig. 9. Shielded coax cable connectors grounds 


to metal frame, 
coax cables may be grounded to the 


frame as shown in Fig. 9. Lock wash- 
ers are used on the bolts to improve 
the grounding of the connectors. The 
use of a bus bar is often an advantage 





in assuring low resistance ground con- 


nections for various circuits. Conduits Fig. &. Wire used to bridge bolted members to 
| may be bonded and grounded by using vubtain continuity of the frame. 
clamps and wire as shown in Fig. 10. 


This method is inferior to spot weld- 
ing a Wire onto each conduit in assut 
ing a low resistance ground which is 


also free from electrochemical effects. 















Bonding and rrounding lead sheathed 
: cables presents a problem in obtaining 
a good connection. It is preferable to 
have the cable splicers attach a con- 
nection to the lead as shown in Fig. 11. Fig. 12. Bonding between instrumentation cor 
duit and steel members supporting precision track 
High electrostatic potentials are r 
built up by dust and sand particles, 
and to “bleed off" such charges ade- 
quate grounding must be provided. t 
5 Fig. 12 shows bonding of an instru- 
. mentat on conduit, as well as bonding 
ng between steel tee beams used to sup 
port the precision aerodynamic track 
at the Edwards Air Force Base. The 1! 
bracket to be used in supporting a coil ft 
vd pickup for time-distance instrumenta- Sie, Wa; Ghoced Guisen tor tecine and Gnd | 
py tion is shown at the lower right. This ine condelt. 
of bracket is securely welded to the tee 
n- | beam to assure accuracy and bonding. 
Ww 
3. ) 
nd Attention must be paid to power Fig. 13. Method of grounding transformer cases : 
es ; cireuits w hen near instrumentation. In 
n- | Fig. 13 is shown the ground wire 
b” which is used to connect the various 
to transformers, distribution panels, ete. 
bu | 
as | 
mn It seems incredible that interference 
in can originate in equipment designed | 
ide §— for communications work; yet in Fig. 
the | 14 is shown a rectifier designed to sup- | 
ay | ply talking and ringing currents for 
ea } small telephone exchanges. This power 
os is used for d-c relays and microphones, 
em but it was a source of a-c hum in spite 
ng. of perfectly good filter capacitors and 
}]i- reactors shown in the photograph. An 
ins additional two mfd capacitor across 
_— the d-c output greatly reduced the hum Fig. 11. Ground wire wiped onto lead splicing Fig. 14. Use of a “bathtub” capacitor to reduce 
content of the ouput. sleeve. interference arising from a rectifier. li 
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ized needs of certain industries, a few ; 
courses each year are designated as J 
Special Industry Classes. These are | 
limited as far as possible to technical 





























men from a specific industry, such as i 
Textile or Pulp and Paper. 
On the last day of each three-week 
course, the class is taken in small 
groups on a tour of the Foxboro fac 
tory and shown the methods and 
— ‘. " ~ facilities for manufacturing the in- 
Individual Attention is Stressed struments which were studied during : 
the course. The remainder of the day 
At the Foxboro Training School is left open for personal discussions | 
” & with Foxboro engineers so that indi | 
vidual problems may be clarified. ; 
By W. H. T. Furry* 
\ permanent staff of four instruc : 
tors conducts the training program. t 
Jow do we select instruments for felt that a larger group would make Where particular emphasis is required P 
H our process work . .. how do we it impossible to maintain close contact on special phases of any of the in . 
maintain them ... what service will between instructor and student which struments or their applications, le« ' t 
they need? It was as early as 1935 has proved so beneficial in this day of tures are delivered by specialists fron i 
that such questions from industrial growing complexity of instrumenta the company’s product, application | t 
instrument users stimulated the first tion. These complexities give rise to cngineering or research staffs. ' I 
organized training activity at the specific questions which must be an 
Foxboro Company. Foxboro recog- swered directly and personally if While the Ten Standard General | 
nized that industrial plants, if they complete understanding is to be Courses and the Special Industry 
were to guard their capital invest- achieved, Classes are well known throughout f 
ments in instruments, needed trained ; : the industries served by Foxboro, they — | \ 
men capable of performing routine General courses in which customer: are by no means the only activity of § [ d 
enlatemamee and service tasks. And men are enrolled regardless of indus the training schoo]. Specialized efforts | t; 
it was the instrument manufacturer’s tries they may 1 agenee — wont are increasing, too. For instance, th U1 
responsibility to furnish this training, weeks to complete. Ten Standard advent of electronics in industrial i: Se 
for only by schooling customers’ men General Courses are offered each strumentation has made it desirabl & 
in instrument fundamentals could year. However, to mect the special to develop one-week courses for ex h: 
maximum instrument performance be te 
obtained. tl 
In 
Initial instrument courses were by bi 
necessity experimental. Nor were the m 
facilities comparable to today’s. us 
Classes were held in a_ building th 
formerly housing a gas producer and th 
the small classroom and _ laboratory ha 
could accommodate only small group ac 
of users’ men for training in the 
service and maintenance of Foxboro 
instruments. The one man _ facu'ty, 
serving as both administrator and lec- ha 
turer, was virtually a pioneer in the non 
field. There was no precedent to fol- — 
low. Curricula had to be developed ure 
and objectives established. “ 
That these early efforts were suc oa 
cessful can be seen from the steady Se 
growth of the Foxboro instrument cot 
courses over the past 19 years. This me 
growth that closely parallels the in- at 
strument industry’s own rapid de- jur 
velopment. Entering classes have enc 
become larger and larger. Courses of 
training are longer. And more courses " 
are offered. It is evident that this cal 
growth pattern is a continuing one per 
since registrations are being receive a 
six months in advance of schedule for hui 
the generalized courses. ing 
While the number of trainees per 0 
course has been increased, the school 
limits this number to 20 men. It is oe 
' ling 
TRAINING CLASS room (top) in The Foxboro Company Training howing wor ane 
bench k suroment and par | wa fz A MN ; j ' this 
Director of Training, The Foxboro Com- pat “4 pong th ce. : Adder : 7" , has 
pany, Foxboro, Mass. , ’ y { 
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tended instruction only in these types 
of instruments. These special classes 
are scheduled at intervals, as needed. 
Enrollment is limited to men experi 
enced in instrument service and main- 
tenance methods who need additional 
training in electronic fundamentals. 


In recent years school facilities 
have also been used for organized 
forum discussion groups consisting of 
senior engineering or manage 
ment personnel sitting in with special 
ists from Foxboro’s engineering and 
staffs. Discussions center 
around the problems and applications 
of the latest instrumentation  tech- 
niques and developments. These ses 


users’ 


research 


sions have proved invaluable, not only 
to the invited delegates, but to ou) 
own men who have an opportunity to 
work closely with 
tives on mutual problems. Each forum 


user-representa- 


is organized to serve a specific indus 
try group, such as Chemical or Oil 
Refining. 


When it was found that educators 
from engineering colleges and = uni- 
versities welcomed the opportunity to 
discuss problems involving instrumen 
tation, another function was added to 
training school activities. Summer 
seminars conducted for instructors’ 
groups have been well received and 
have given Foxboro the opportunity 
to assist in setting up instrumenta 
tion courses at a number of engineer- 
ing institutions. These courses are 
based on the application of instru 
industry. As instrument 

increasingly recognized 
the value of instrument training at 
the undergraduate level, this function 
has become a highly important school 
activity. 


ments in 
users have 


Supplementing this phase, the school 
has also developed a planned assist 
ance program to help instrument 
users conduct their own in-plant 
training Members of the 
school staff give talks to groups of 
students, chapters of national engi- 
neering societies, and to local ISA 
during planned refresher 
courses. Whenever possible, _ staff 
members also participate as lecturers 
at maintenance clinics held in con- 
junction with National ISA Confer 
ences and Exhibits. 


courses, 


Sections 


The school building, appropriately 
called ‘“‘The House in the Pines”, is 
perhaps the most modern of its kind 
in the industry. It was designed and 
built especially for the type of train- 
ing offered, For example, in the “shop” 
section there is a panel installation 
with operating instruments and acces 
sories so that recording and control- 
ling instruments can_ be 
under actual working conditions. In 
this phase of training, each student 
has his own bench setup, complete 


observed 
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with individual compressed air, vacu- 
um and electrical outlets and a com- 
plete kit of instrument tools. Here the 
student is instructed in dismantling 
and assembling Foxboro instruments. 
Trouble shooting is taught, with the 
student being asked to calibrate and 
adjust an instrument which was pur- 
posely thrown out of adjustment by 
the instructor. Closely supervised, 
the student learns how to correct in- 
strument troubles quickly and. effi- 
ciently. 


In selecting classroom equipment 
“comfortable attention” is the watch- 
word. The student listens to lectures 
seated in a comfortable metal chair. 
For note-taking, he has a movable 
desk which also accommodates the 
large amount of text material and 
reference data supplementing the lec- 
tures, 


staff, using demon- 
strations and visual aid techniques to 
the utmost, has devised a number of 
cutaway instruments, enlarged work- 
ing models of instrument components, 
a giant blackboard-size slide rule for 
demonstrating valve and orifice sizing, 
and an_ electronic control 
analog demonstration. 


The teaching 


process 


Stereopticon slides are used wher- 
ever possible in illustrating the lec 
tures. A modern projection machine 
is mounted behind a plate glass win- 
dow in the back of the classroom. 
The machine is operated in the adjoin- 
ing school office and no noises reach 
the class. By pushbutton the lecturer 
changes remotely. 
switches give him convenient control 
of room lighting. Back of the lecture 
desk is a green-colored chalk board, 
extending across the entire front wall 
Every phase of 
building and equipment design was 
based on practical experience in in- 
strument education work coupled with 
maximum use of modern educational 
methods, 


slides Desk 


of the classroom. 


HOUSE IN THE PINES—Designed and built 


A visitor to the school cannot help 
but be impressed with the global in- 
fluence of instrumentation as reflected 
by the school’s enrollment list. In 
point of nations represented the list 
reads like a United Nations assembly 
roster. Although the most of Foxboro 
alumni are found in the United 
States, students come to the school 
from South Africa, Arabia, Japan, 
Free China, India, Finland, Denmark, 
France, Italy, Spain, Holland and the 
Republics of South America—in fact, 
nearly every country outside of the 
“iron curtain”, 


The Foxboro Training School is not 
a formal educational institution, nor 
does it attempt to make instrument 
engineers out of untrained or partly 
trained enrollees. For this reason, no 
tests are administered to the students 
although each is presented with a cer- 
tificate of completion at the close of 
the course. Since it has been the 
school’s experience that only serious 
minded people who are glad to learn 
the principles of instrumentation at- 
tend the courses, it has not been con- 
sidered necessary to keep formal 
attendance records. 


Extensive plans are now under con- 
sideration to extend the facilities of 
the school and thus shorten the wait- 
ing time now necessary for the stand- 
ard courses. It is planned also to in- 
crease the more specialized services 
to meet the increasing demands of in- 
strument users. However, any expan- 
sion plans will be made only with 
consideration of the need for individ- 
ual attention and instruction to main- 
tain the present high standard of 
contact between student and instruc 
tor, 


NEXT MONTH— 

An informative article describing 
the General Electric Company's “Mod- 
ern Process Instrument School,” is 
next in a series of articles on training 
schools conducted by instrument man- 
ufacturers. 
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William H. Kushnick Assumes Post as 


National Society News 


Society Executive Director on December 1 


On December Ist, the position of 
Executive Director was assumed by 
William H. Kushnick. He was recently 
appointed by the Executive Board to 
fill this position 
which was cre- 
ated by the Na- 
tional Council 
at its annual 
meeting in Phil- 
adelphia. 

Mr. Kushnick, 
formerly Direc- 
tor of the Amer- 
ican Manage- ; 
ment Associa- 
tion’s School of 
Management in 
New York, is 
well known in 
national industrial and 
engineering fields. He is an industrial 
enginering graduate of New York 
University, and until recently he was 
an Adjunct Professor on the univer- 
sity’s evening division graduate fac- 
ulty. Before joining AMA in 1950, he 
was engaged in management consult- 
ing practice. During World War II 
he was Director of Civilian Personne] 
and Training on the staff of the Secre- 
tary of War and was awarded the 
Exceptional Civilian Service Medal. 


William H. Kushnick 


management 


For 15 years prior to his govern- 
ment service, Mr. Kushnick held posi- 
tions such as Production Manager, 
Plant Manager, and Assistant Gen- 
eral Manager for several companies 
which were merged to form the An- 
chor Hocking Glass Corporation. 








American 
Society of Mechanical Engineers, and 
ASME as 
Management 
Council, National 
Panel 


He is a member of the 


served Chairman of the 
Division; member of 
Civil 
member, 


Service 
League; American 


Arbitration Association; member, 
American Society of Training Direc- 
Board of 


Employment 


tors and a member, Direc- 


tors, Federation and 


Guidance Service. 


Mr. Kushnick has served in various 
capacities as an advisor to the Depart- 
ment of Defense, Army and Air Force. 
He recently accepted an_ invitation 
from the Department of the Army to 
serve on the Advisory Committee 
on Civilian Personnel Management. 
Other members of this committee are: 
Jefferson Ward Keener, vice president, 
B. F. Goodrich Co.; James T. O’Con- 
nell, vice president, Publix Shirt 
Corp.; John A. Stephens, vice presi- 
dent, Industrial Relations, U. S. Steel 
Corp.; Robert D. Blasier, vice presi- 
dent, Industrial Relations, Westing- 
house Electric Corp., and Carroll E. 
French, Director, Industrial Relations 
Counselors, Inc. 


He has long been closely identified 
with the internal operations, program- 
ming, chapter expansion, and editorial 
policies of various professional and 
technical societies. He is the author of 
many articles on industrial manage- 
ment and personne! relations, and has 


spoken to a great number of technical 


and business associations. 


Sh oe” 
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Southeastern Instrumentation 
Symposium at U. Florida 


This year, as in 1953, many leading 
members of the Instrument Society of 
America will participate in the An 
nual Southeastern’ Instrumentation 
Symposium to be held on the campus 
of the University of Florida from Jan 
uary 31 to February 2, 1955. 

In 1949, the First Southeastern In 
strumentation Symposium Was organ 
ized to bring together all 
the Southeastern States 
with the theory, design, manufacture 
and use of instruments in the different 


persons 1n 


concerned 


The presen 
instrumentation 


sciences and technologies. 
tation of papers on 
developments, 
demonstrations 


the excellent equipment 


and the’ interesting 


and informative technical session: 
made the first Symposium an out 
standing success. That success ha 


provided impetus for the annual meet 
ings such as the one to be held next 
month. 

Leading instrument manufacture) 
will exhibit their 
at the Instrument Show and top-notch 
instrument personnel will be available 
for consultations. Educators, 
ment personnel and those 
with the design, maintenance and us« 
of instruments will find the technica 
sessions highly stimulating. 

Registration fee for the three-day 
Symposium is ten dollars, which in 
cludes a banquet ticket and a 
of the published bulletin containing al 
papers presented at the Symposium. 

For further information contact W 
C. Hackler, Engineering and Indus 
trial Experiment Station, University 
of Florida, Gainesville, Florida. 


latest developments 


manage 


connected 


cop! 





Seasons Greetings and all Good Wishes 


) 


for a Happy New Year 


FROM YOUR 


EXECUTIVE BOARD 
AND 


NATIONAL OFFICE STAFF 
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ExecDirector’s Diary | 





Wish I could say personally to each 
of you how pleased I am to be ap- 
pointed ISA’s new Executive Director. 
I plan to get around to a lot of Section 
meetings and hope to know many more 
of our members than I do now. Were 
1 to chat with you face to face, I 
naturally would tell you what is going 
on at the National Office. Conse- 
quently, I will use these columns to 
highlight for all our members what 
is being planned, what progress is be- 
ing made, and what our activities are 
here at the Society headquarters in 
Pittsburgh. 


While serving ISA part-time dur- 
ing October and November, I had a 
chance to attend a few meetings 
Council, National Executive Board, 
Sections, and Committees. I was im- 
pressed by the activity and devotion 
to ISA and am confident of great 
growth for our Society. Every organ- 
ization has a key-group who keep it 
thriving; ours seems to have a very 
good portion of such leaders. Our aim 
is to help increase greatly this ratio. 


My full-time employment with ISA 
began December Ist. Charley Covey 
deserves a medal for services beyond 
the call of duty for the competent way 
he kept things going since he came 
aboard two months before I did. To- 
gether, we are reorganizing the office 
to provide prompt and efficient han- 
dling of our records and correspond- 
ence. Things were not in the best 
shape because of the changes in per- 
sonnel, but we hope to catch up fast 
with the help of our entire office staff 
led by Harvey Mitchell, Ruth Helbing, 
Elsey Johnson and Ruth Miller. We 
have substantially reduced the office 
force. We are studying our operations 
to see where we can simplify routines 
in order to bring our costs down. 


In keeping with this spirit of econ- 
omy, We are instituting better controls 
of all expenditures to assure that they 
are kept to a minimum, and within 
the approved budget. Many of our 
future projects will be on a self-liqui- 
dating basis. All such projects will be 
carefully studied, and when approved 
will be followed through to make cer- 
tain that they end up that way. 


With a tight rein on expenditures 
we expect also to step up our income- 
producing activities. An aggressive 
new-member campaign will be initi- 
ated after the first of January in the 
expectation that we will increase our 
roster by 2,000 members to meet the 
25 per cent increase in membership 
dues projected by next year’s budget. 
We lose substantial numbers of mem- 
bers each year and we will need to 
reduce that loss by programs and 
services which appeal to our very 
diversified membership interests. 
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Our Journal will also be improved 
to sustain the varied interests of ou 


readers. Every effort will be made to 
broaden and strengthen its informa- 
tional value. As we do that, and as we 
increase our circulation through addi- 
tional members, the JSA Journal will 
be more attractive to advertisers. Our 
target for 1955 is a 50 per cent in- 
crease in the sale of advertising. To 
aid us in this undertaking we have 
contracted with three publishers’ rep- 
resentatives who will solicit our poten- 
tial advertisers all over the country. 
Each member can help their sales ef- 
forts by making sure that the adver- 
tising manager and sales manager of 
his company know about the /SA 
Journal and its unusual ability to 
reach the instrument market. Show 
them one of your copies. 

Our annual exhibit provides the 
principle source of ISA income. ISA’s 


10th Annual Conference and Exhibit 
will be held in Los Angeles, Septem- 
ber 12-16, 1955. Fred Tabery, our Ex- 
hibit Manager, is putting on a special 
promotion and selling campaign to 
assure that this show will be an out- 
standing success. You can help here, 
too, by passing the good word around 
your company that this West Coast 
Show has tremendous market possi 
bilities. Also plan on going there your 
self. 


These then are some of our immedi- 


' 
ws 
we 
| 
ate objectives: tight management of 


our costs; hard-hitting drives to in- 
crease our revenues; and expanded 
services and values for your member- 
ship dollar. I will keep you posted 
through my Diary on how we are 
doing on these matters, as well as 
what other projects are being 
launched by the various components 
of your national organization, in 
which this office will play a significant 
role. 

If you are in Pittsburgh, please 
come in and get acquainted. Mean- 
while, my best wishes to you for a 
Merry Christmas and a Happy New 


Year. 
ISA 


Section Correspondents 


Section Presidents are urged to ap- 
point Section Correspondents to the 
ISA Journal. When appointments 
have been made, please advise the 
Managing Editor. Section Correspond- 
ents will then receive helpful infor 
mation and instructions. 

Section Correspondents already ap- 
pointed for the 1955 term are urged 
to submit Section News of “past” and 
“future” program activity by the 10th 
of the month preceding month of pub- 
lication. 
























































Significant Papers on Instrumentation Education Presented 
at First International Instrument Congress and Exposition 


In four major sessions devoted ex- 
clusively to considerations relating to 
instrumentation education at all levels 
there were several highly significant 
papers by outstanding leaders in edu- 
cation from this country and abroad, 
presented at the First International 
Instrument Congress and Exposition 
in Philadelphia, September 1954. 

All sessions were characterized by 
the interest and degree of audience 
participation in discussion of the 
papers. 

Work current'y underway within 
the Educational Committee of the ISA 
was capably described in progress re- 
ports presented by committee mem- 
bers. R. J. MacCausey reported on 
the survey concerning vocational 
training in instrumentation in the 
United States. It is obvious that ISA 
is the single most important factor in 
stimulating and providing vocational 
training programs in this field. The 
information collected should be of 
great value to local ISA Sections and 
others interested in establishing or 
improving instrumentation courses. 

John C. Melcher, newly appointed 
chairman of the ISA _ Educational 
Committee and W. E. Belcher, chair- 
man of ASME Instruments and Reg- 
ulators Division, presented a report 
on the status of instrumentation offer- 
ings in the colleges in this country. 
From a sampling representing course 
offerings available to approximately 
two-thirds of this country’s engineer- 
ing students it was apparent that the 
number of different collegiate courses 
covering measurement, computation, 
control and system studies number 
well over a thousand. The Electrical 
Engineering curriculum appears to 
offer the greatest amount of work in 
the subject mattcr of instrumentation. 
It is notable that, as a rule, the 
courses available to students in Me- 
chanical and Chemical Engineering 
do not include concepts of systems 
analysis relating the response of con- 
trol systems and the dynamics of a 
controlled process. 

W. N. Richards presented several 
interesting facts drawn from a study 
of local Section programming. Every 
local Section program chairman will 
want to study the report in detail, 
particularly with respect to the rela- 
tive success of various types of pro- 
grams, the use of visual aids, timing 
of programs, etc. 

Information concerning all of the 
above surveys may be obtained from 
John C. Melcher, chairman ISA Edu- 
cational Committee, care of Leeds & 
Northrup Co., 4901 Stenton Avenue, 
Philadelphia 44, Pa. 

In a full session devoted to a dis- 
cussion of the advanced training of 
graduate engineers, mathematicians 
and physicists, in instrumentation, 
Dr. G. M. Rassweiler of General 
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Motors Corp., Isadore Warshawsky, 
NACA, Cleveland, A. I. Anderson, 
General Electric Co., and P. A. Per- 
rone, IBM, each described the activi- 
ties in their own organization and, 
based on experience, presented several 
significant conclusions. It appears 
obvious, from their remarks, that in- 
dustry must provide additional train- 
ing for the college graduate who is 
going into instrumentation work. It 
has been the experience of many that 
a well-trained physicist has the great- 
est probability for success in the re- 
search instrumentation development 
field. It is also obvious that electron- 
ics is a must for all instrument per- 
sonnel, regardless of their particular 
field of specialization in college. 

In two sessions co-sponsored by the 
ISA and the Education Committee of 
the Instrument and Regulators lDivi- 
sion of the ASME the audience was 
treated to a rare and valuable insight 
into the philosophy and practices of 
foreign collegiate training in engi- 
neering and several of the underlying 
problems in American collegiate edu- 
cation. The paper of Dr. Willis Jack 
son, Metropolitan - Vickers Electric 
Co., Ltd., England, revealed in great 
detail the similarities and differences 
between engineering education — in 
Great Britain and in the United 
States. The British development of 
training schools to fit individuals for 
work in specific industries, at a sub- 
professional level, was extremely in- 
teresting. Prof. J. Charles Gille, 
Ecole Superieure de |’Aeronautique, 
Paris, France, provided a view into 
the inner workings of educational sys- 
tems tracing the introduction of the 
subject matter of automatic control 
into French collegiate curricula. His 
paper could form the basis for much 
self-analysis and critical inspection 
of the entire educational pattern in 
colleges all over the world. 

Speaking for himself, but reflecting 
the view of several prominent United 
States educators, Dean L. M. K. Boel- 
ter of the College of Engineering of 
the University of California at Los 
Angeles, outlined the bases of an edu 
cation for professional work in engi 
neering. Perhaps the most significant 
observation, and the one which at- 
tracted the greatest audience interest, 
was the specific inclusion among pro- 
fessional obligations, of a broad re- 
sponsibility to society as a whole. It 
was proposed that the jrofessional 
engineer must include in his design 
the technical, the economic, and the 
social considerations which are inher 
ent to his work. Prof. J. ID). Hrones 
of MIT, provided several specific ex- 
amples of the way in which instru 
mentation is permeating collegiate 
curricula and how the inclusion of 
measurement, computation and con- 
trol considerations are enhancing the 
understanding of classical fundamen- 


tals. Dr. BR. J. 


Jeffries, Michigan 
State College, discussed the problems 
posed to the universities by the advent 
and impact of instrumentation § in 
engineering work. Problems relative 


to instrumentation in research, in 
existing curricula, and the need for 
new programs, geared to modern con- 
cepts and needs, were delineated. 
The ISA can be proud that the 
papers presented in Philadelphia 
probably represent the greatest 
breadth, depth, and concentration of 
attention to instrumentation educa- 
tional considerations ever given at 
any meeting or conference anywhere. 


R. J. Jeffries. 


John Melcher Named Chairman 
Educational Committee 


John C. Melcher, in charge of 
the Laboratory Equipment Section, 
Market Development’ Division of 
Leeds & Northrup Company, was 
selected as 
Chairman of the 
Educational 
Committee by 
President Wild- 
hack to succeed 
Professor Rob- 
ert J. Jeffries. 

Mr. Melcher 
has been serv- 
ing as a mem- 
ber of the Na- 
tional Educa- 
tional Commit- 
tee Division of 
Collegiate Stud- 
ies. He directed a national survey of 
collegiate courses and programs on 
teaching instrumentation. He is a 
member of the Boston Section, and a 
member of the American Institute of 
Electrical Engineers, Franklin Insti- 
tute, and the Sigma Nu and Tau Pi 
fraternities. He received his B.S. in 
E.E. at the Massachusetts Institute 
of Technology in 1928, and has been 
with Leeds & Northrup Company 
since July, 1928. 





John C. Melcher 





I & A Subscriptions 


ISA members who in. the 
future wish to subscribe or re- 
new their subscription to /ustru- 
ments & Automation magazine 
are asked to deal directly with 
The Instruments Publishing Co., 
845 Ridge Avenue, Pittsburgh 
12, Pa. The ISA National Office 
has in the past processed these 
subscriptions in connection with 
the receipt of membership dues. 
Doing so has added to our ad- 
ministrative problems and costs. 
Now that the Society publishes 
its own Journal, it is reasonable 
for us to follow the policy that 
we will not serve as a subscrip- 
tion agency for any other pub- 
lication. 
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Local Section News 





Univ. of Wisconsin and Chicago 
Section Co-sponsor Two-Day 
Instrumentation Symposium 


On December 6, members of the Chi- 
cago Section heard Archie M. Smea- 
ton, Electrical Testing Mechanic for 
the Sanitary District of Chicago, dis- 
cuss “Instrumentation in Handling 
Large Quantities of Fluids.” 

Mr. Smeaton’s talk covered the 
measurement problems encountered by 
the Chicago Sanitary District in the 
handling of large quantities of sewage. 
He also discussed the use of Venturi 
meters on liquids, gas and air mixing 
for sludge drying, pH measurement 
and control, the measurement and con- 
trol of ferric chloride and the syn- 
chronization of a large steam gener- 
ating plant to the demands of the 
treatment plant. 

The Chicago Section and the Uni- 
versity of Wisconsin were cooperating 
sponsors 1n a two-day Symposium on 
December 6 and 7 at the University of 
Wisconsin. Among the subjects cov- 
ered were new developments in ana- 
lytical instruments, new trends in 
instrumentation control, chromatorra- 
phic and electro-chromatographic sep- 
arations, control by x-ray instruments 
and the use of the mass spectromete) 
In process cont rol. 

A 


New Section Forming at 
Memphis Holds First Meeting 


Proof of the growth of the Instru- 
ment Society of America was shown 
on November 5 when 42 instrument 
men gathered in Memphis for the first 
meeting of a group soon to be named 
the Memphis Section of the ISA. 

The first part of the initial meeting 
was devoted to welcoming those at- 
tending, a review of the progress 
which has been made toward an offi- 
cial affiliation with the Instrument 
Society of America and a comprehen- 
sive explanation of ISA _ philosophy, 
benefits and future plans. 

Warren H. Brand, ISA President- 
elect, gave an inspiring and informa- 
tive talk to the group via a previously 
recorded phone message. 

Election of temporary officers took 
place after Mr. Brand’s speech. Se- 
lected as Chairman was N. R. Mef- 
ford; Secretary, Robert E. Paxson; 
Treasurer, Richard R. Gardner; Pro- 
gram Chairman, James Shilane; Mem- 
bership Chairman, Vernon Knese. 
These officers will serve until a Local 
Charter is issued and the group be- 
comes an official Section of the ISA. 

Robe rt E. Paxson. 


December 1954 


SECTION CORRESPONDENTS 
are invited to submit Section 
News directly to the Managing 
Editor, National Office. 


DEADLINE is 15th of month 
preceding month of proposed 
publication. Clear glossy 
photos of ‘‘action’’ news are 
desired. 








SPEAKERS AND COMMITTEE MEMBERS attending the Symposium on Automatic Process Control 
and Instrumentation for Industry sponsored by the Carolina-Piedmont Section at the University 
of North Carolina are shown above. From left to right, back row: Eugene B. Finch, Symposium 
Chairman, Celanese Corp. of America; E. M. Seagrave, Jr., Celanese Corp. of America; L. F 
Lawrence, ey iy be Regulator Co.; F. H. Trapnell, E. I. duPont de Nemours & Co 


Albert F. Sperry, 


ast National President of the ISA and President, Panellit Corp.; Spencer Carr 


J]. E. Sirrine Co.; and R. D. Webb, Carbide and Carbon Chemicals Co. From left to right, front row: 
R. E. Stoveken, E. I. duPont de Nemours Co.; H. C. Frost, Corn Products Refining Co.; Delmas C 
Little, Technical Vice-President, ISA, Army Medical Research Laboratory; L. A. Schafer, Secretary 
Carolina-Piedmont Section, ISA; J. W. Lapsley, Celanese Corp. of America; and E. M. Schoenborn 


North Carolina State College 


Symposium on Automatic Process Control Sponsored 
By Carolina-Piedmont Section at North Carolina State College 


October 25 and 26 were the dates of 
the Symposium on Automatic Process 
Control and Instrumentation for In- 
dustry, sponsored by the Carolina- 
Piedmont Section. 

Top experts from the field of auto- 
mation and instrumentation were on 
hand for the technical sessions, panel 
discussions and instrument exhibit. 

Engineering professors from North 
Carolina State College, scene of the 
Symposium, and industrial instrumen- 
tation engineers alternated in present- 
ing papers on a variety of pertinent 
instrumentation subjects’ including, 
“Instrumentation as a Management 
Tool,” “Industry Challenges the Col- 
leges” and “The College Meets the 
Challenge of Industry.” 

At a dinner session, Albert F. 
Sperry, Past President of the Instru- 
ment Society of America and Presi- 
dent of Panellit, Inc., was introduced 
by F. P. Pike, Professor of Chemical 
Engineering for North Carolina State 
College. Mr. Sperry talked to the 
group on “The History of Instrumen- 


Basic Measurement and Control 


A series of eight monthly lectures 
on Basic Measurement and Control 
are being sponsored by the New Jersey 
Sestion. The course will review the 
operation, selection and application of 
measurement and control devices for 
temperature, flow, pressure, level, gas 
and liquid analysis, etc. Discussions of 
primary measuring devices, control- 
lers, recorders, indicators and switches 


tation.” Earlier, at the afternoon ses- 
sion, Delmas C. Little, Technical Vice- 
President of the Instrument Society 
of America and director of instrumen- 
tation for the Fort Knox Army Medi- 
cal Research Laboratory, gave a 
speech on “Fundamentals of Auto- 
matic Control.” 

A display of some of the newest 
developments in industrial  instru- 
mentation concluded the two-day 
Symposium. Instrument manufactur- 
ers participating in the Symposium 
furnished instrument experts who 
were available for consultation and 
discussion at the exhibit. 

Serving on the Symposium Com- 
mittee were: Committee Chairman E. 
B. Finch, Celanese Corp. of America; 
E. M. Seagrave, Jr., Celanese Corp. of 
America; R. E. Stoveken, E. I. duPont 
de Nemours Co.; L. A. Schafer, E. I. 
duPont de Nemours Co.; B. W. Allen, 
Republic Flow Meters Co.; R. A. Me- 
Allister, North Carolina State College 
and Arthur R. Eckels, North Carolina 
State College. 


Lectures at New Jersey 


will be included. The course is free to 
ISA members, $5.00 to non-members. 


October 19 was the opening date of 
the series which led off with a showing 
of the ISA movie, “Principles of Auto- 
matic Control.” 


For further information, contact 
Eliot R. Hill, 1125 Kensington Avenue, 
Plainfield, N. J.—Eliot R. Hill. 
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WICHITA SECTION members with their wives and guests enjoy a buffet dinner. Mrs. 


Duane Fuqua, guest speaker, described her recent trip to Europe. 


Raging Flood No Niatch For 
Indiana Section Members 


If the kick-off meeting of the North- 
ern Indiana Section’s fall schedule is 
any indication of what is to be ex- 
pected in regard to Section activities 
this year, very few members stand to 
be disappointed. 


Despite the heavy, late-summer 
rains which caused widespread dam- 
age and occasioned the calling out of 
the Indiana National Guard, the 
October 12 meeting was a spontaneous 
success. 


Glenn Brockett, Chief Sales Engi- 
neer for the Fisher Governor Com- 
pany and feature speaker for the eve- 
ning, discussed “New Trends in Auto- 
matic Control Valves”. Supplement- 
ing Mr. Brockett’s address was an 
extra-large apparatus exhibit. The 
exhibit was manned by representatives 
of the Fisher Governor Company who 
answered a multitude of questions by 
demonstrating with full-size, cut- 
away models of control equipment. 
This meeting marked the first use of 
models in place of the regular movies. 
Arrangements for this highly success- 
ful gathering were under the direction 
of Program Chairman, Stan Hansen. 


Hays Corporation of Michigan City, 
Indiana, provided the chief speaker 
for the November 9 meeting. Again, 
the evening was highlighted through 
the use of demonstration models of 
the speaker’s subject equipment.— 
E. H. Perry. 


a 


Denver Hears R. T. Sheen 


Denver Section members were hon- 
ored on October 25 with a discussion 
by Robert T. Sheen, founder and 
president of the Milton Roy Company 
and twice-elected National Secretary 
of the Instrument Society of America. 
Mr. Sheen first talked about instru- 
mentation by and with control volume 
pumps and later showed slides of the 
1952 German Chemical Show. In 
addition, he spoke briefly on the or- 
ganization of the Instrument Society 
of America. 
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Wichita Sponsors “Ladies Night” 

A group of Wichita’s fairer sex 
were treated to a buffet dinner and a 
glimpse of what happens at an ISA 
Section meeting on October 11. In 
keeping with the theme of the evening, 
Wichita members’ wives and guests 
heard a feminine guest speaker de- 
scribe her recent trip abroad. Mrs. 
Duane Fuqua used slides to illustrate 
the interesting spots she visited in 
Europe with her husband, a member 
of the Koch Engineering Company in 
Wichita. 

A tour through the Murray Gill 
Power Plant located near Wichita was 
the feature event of the November 8 
meeting. While attendance was good 
at the November gathering, Wichita 
members are beginning an intensive 
drive to bring more guests to future 
meetings.—Louis N. Cox. 


Foxboro Field Engineer Speaks 
to Fox River Valley Section 


Appleton, Wisconsin’s Pastyme Club 
was the scene of the Fox River Valley 
Section meeting on November 2. 

Approximately 50 members’ and 
their guests enjoyed dinner and a dis- 
cussion of instrument electronic cir- 
cuits by Robert H. Hemfelt, Field 
Engineer for the Dallas branch of The 
Foxboro Company. An_ interesting 
question and discussion period fol 


lowed Mr. Hemfelt’s explanation and 
description of the circuits used in the 
operation of EMF electronic and re- 
sistance type recorders. 


Paul Ge ale r. 


YW 


Speaker W. W. (Bill) Holt, center, of the 
Plantation Pipe Line Co. and Program 
Chairman Kenneth P. Knudsen, III, left, 
being congratulated on an interesting and 
informative presentation at the October 25 
dinner meeting by Atlanta Section Presi- 
dent Jack Barker. 








David Boyd Gives Talk on 
Process Control Problems 
By Frequency Response 


David M. Boyd, Head of the Instru- 
mentation Department, Universal Oil 
Products Company, Des Plaines, IIL., 
gave a talk on “Analysis of Process 
Control Problems of Frequency Re- 
sponse” at the October meeting of the 
Chicago Section. 


J.C. Rhodes addressed the Section’s 
November meeting on the subject of 
“Instruments Developed by a Research 
Department.” Mr. Rhodes is a Re- 
search Physicist in the Physics Divi- 
sion of the Engineering Research De- 
partment of the Standard Oil Com- 
pany. 


Kenneth P. Knudsen Arranges 
Outstanding Program for Atlanta 


Kenneth P. Knudsen, III, arranged 
and presented an outstandingly inter- 
esting and pleasant program for the 
October 25 meeting of the Atlanta 


Section. 


Numerous questions and comments 
from members were brought forth 
after W. W. (Bill) Holt’s discussion 
of “Pipe Line Instrumentation.” Mr. 
Holt, an engineer for the Plantation 
Pipe Line Company, used 
slides to illustrate his comments on 
methods used to transport fuels of 
different characteristics in the same 
pipe line, detection of the location of 


colored 


the moving devices used for internal 
line cleaning, statistics concerning the 
amount of fuel transported for long 
distances through the pipe line and 
the amount of fuel in storage, both 
above and below the ground. 

Two student guests and several pro 
fessors from Georgia Tecnu joined the 
membership in the meeting 
Carl L. Fox, Jr. 


regular 
and discussion. 


FBI Special Agent at 


Philadelphia November Meeting 


The November 17 meeting of the 
Philadelphia Section was, according 
to Ralph C. Kimball, Chairman of the 
Program Advisory Committee, not 
only vitally interesting to attending 
members but exceptionally timely. 

After reading the article entitled 
“Law Enforcement Today” by J. 
Edgar Hoover, Director of the FBI, 
which appeared in the October issue 
of the Journal, Philadelphia members 
heard an address on “The Use of In 
strumentation in Crime Detection”. 

Outlining the types of instruments 
and methods of use employed by the 
FBI was Earl E. Brown, Assistant 
Special Agent in Charge of the Fed- 
eral Bureau of Investigation, Depart 
ment of Justice, Philadelphia Office. 
Donald H. Jones. 
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Cleveland Members Hear Talks 
On Gaging and Inspection 


Cleveland’s newly-formed Subcom- 
mittee on Inspection and Gaging ar- 
ranged an entertaining and educa- 
tional October meeting. 


Richard Roeger, Chief Engineer for | 


the Cleveland Instrument Company, 
spoke on “Electronic Comparator Gag- 
ing” and Mac M. Arlin of Arlin Prod- 
ucts, Inc., discussed “High Speed 
Automatic Sorting and Inspection.” 
Both talks were extremely well re- 
ceived by attending members. 

The following new members were 
welcomed to the Section at the October 
meeting: Winthrop C. Shook, Joseph 
P. Bougherty, Charles A. Prior, Rob- 
ert G. Watson, Edward L. Gardner, 
Alvin D. Pendeleton and _ Vincent 
Paolino. 

Five members were leaving to join 
other ISA Sections. Cleveland mem- 
bers regret seeing them leave but wish 
them luck in their new associations. 
Departing members are: Ralph F. 
Weisehan, Holstein D. Fox and Fred 
N. Alderman who are joining the 
Akron Section; Frank D. Watson who 
will now be a member of the Columbus 
Section and Richard G. Huebscher who 
will move to the Washington Section. 

Marvin L. Cleaton. 


SA 


Mixing Techniques Discussed 
At Rochester Section Meeting 


Mixing techniques from the stand- 
point of chemistry and science were 
discussed by Dr. J. Y. Oldshue, Head 
of Development Engineering, Mixing 
Equipment Co., Rochester, at the No- 
vember meeting of the Rochester Sec- 
tion. Members considered Dr. Old- 
shue’s suggestions helpful since mixing 
is a fundamental part of almost any 
process. He also commented on impel- 
ler power characteristics, mechanical 
design of impellers, critical speeds, 
dynamics of the fluid flow and prac- 
tical methods of scale-up of mixing 
processes. 

Another interesting feature of Dr. 
Oldshue’s presentation were the mov- 
ies of a gas dispersion operation taken 
with a 1,000 frame/second camera. 

January’s meeting will feature How- 
ard D. Philipp and his presentation of 
“Engineering and Control of a Nu- 
clear Power Plant.” 

David W. St. Clair. 

ISA 


Muscle Shoals Section 


On October 27, members of the 
Muscle Shoals Section met for the 
first time since the summer adjourn- 
ment. In addition to the regular busi- 
ness of the meeting, members attend- 
ing heard a report on the actions of 
the National Council at the recent 
Philadelphia Exposition. 

—George H. Megar. 
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“New Trends in Machine and 
Process Automation” is Subject 
of Baltimore Meeting 


New applications for  electrohy- 
draulic cells for weighing and pack- 
aging and a modern approach to the 
design of program controls were dis- 
cussed by the feature speaker at the 
Baltimore meeting on November 12. 

Choosing ““New Trends in Machine 
and Process Automation” as his gen- 
eral topic, C. E. Ressler, Jr., of the 
Automatic Temperature Control Com- 
pany, Inc., also described a new elec- 
tronic switch for machining and gaug- 
ing applications. 

Mr. Ressler is the Field Engineer for 
the Automatic Temperature Control 
Company, Inc. and has been instru- 
mental in the development of the 
A. T. C. differential transformer, as 
well as the standard line of transmit- 
ters and receivers. 

There was a large attendance for H. 
S. Garret’s talk on the basic principles 
of pneumatic null balance controls at 
the October meeting. Mr. Garret, of 
Moore Products Co., showed slides 
illustrating the numerous variables 
which can be introduced into a pneu- 
matic control system through the use 
of a series of null balance systems. The 
stack controllers manufactured by 
Moore Products Co. were also de- 
scribed in detail. 

November’s subject for the Elec- 
tricity and Electronics course was 
“Application of A. C. Electricity in 
Instruments.” The lecture was deliv- 
ered by John Berwick, who also han- 
dled the lecture course last year. 

Section members welcomed the fol- 
lowing to their first meeting: Arthur 
L. ae of the Army Chemical 
Center, C. E. Duffy of Bethlehem Steel 
+ tama Kenneth FE. Helfrich of 
Consolidated Gas and Electric Com- 
pany, Frank E. Chapman of Pemco 
Corporation, Robert S. Lackey of 
Westinghouse Electric Corp., John 
Hambleton Palmer of Bendix Radio 
Division and Edmund F. Shanahan of 
the Glenn L. Martin Co. 

—L. K. Harper, Jr. 
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Rochester Section Members 
Make Tour of Eastman Kodak 


At the opening meeting of the Roch- 
ester Section’s fall program on Sep- 
tember 28, members were treated to a 
tour of the Kodak Park Works of the 
Eastman Kodak Company. 

At the same meeting, four new 
members were officially welcomed to 
the Section. Attending the Rochester 
meeting for the first time were: R. M. 
Johnson, H. C. Johnson Agencies; 
Robert R. Dickey, Parker Appliance 
Co.; and Donald J. Aldinger and 
Floyd B. Newell, Taylor Instrument 
Companies. 

Ralph C. Schwartz, Jr. 
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ISA National Secretary Robert T. Sheen makes a formal charter presentation to officers of 
the Centra! Keystone Section at the October 19 meeting in Harrisburg, Pa. From left to 
right are Frederick Belsak of the Energy Control Corp., Section Secretary; Charles A. Kohr 
of the Radio Corp. of America, Section President; John H. Raver, III, of Bethlehem Steei Co., 
Section Treasurer; R. B. Turkington of Armstrong Cork Co., Section Delegate and Past Presi 


dent; Richard W. Stanford of Bethlehem Steel Co., 


Houston Section 


Southwest Research Institute’s John 
Ohman spoke to the Houston Section 
at the first meeting of the 1954-55 
season. Mr. Ohman, who heads re- 
search and development projects on 
transducers, industrial instruments, 
antennas and direction finders, dis- 
cussed “Current Developments of In 
strumentation at Southwest Research 
Center” 

The Houston Section also: welcomed 
the following new members: Early C. 
Yancey, Dow Chemical Company; 
James C. Nickerson, Leeds & North 
rup; Leonard T. Babb, San Jacinto 
Chemical Company. 

Dr. Ben W. Thomas will address 
the Section on “High Speed Com 
putors” at the October meeting.— 
Glen V. 


Dorflinger. 
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Hollywood Movie Maker to 
Speak at Los Angeles Section 


A touch of Hollywood glamor will 
be brought to the Los Angeles Section 
at the January 12 meeting. Robert 
Gottchalk, President of Panavision, 
Inc. of Hollywood, will highlight the 
annual Ladies’ Night gathering with 
his presentation on “Underwater Pho- 
tography.” Mr. Gottchalk, a widely- 
known expert underwater photogra- 
pher, will screen some of the most 
spectacular underwater shots eve) 
filmed. Los Angeles 
wives will also hear about the latest 
trends in movie production from a 
professional standpoint and see a 
demonstration of Mr. Gottchalk’s spe- 
cial undersea cameras. 

New Los Angeles Section officers 
for 1955 will be installed at the same 
meeting.—Robert L. Galley. 
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300-Acre Consolidated Edison 
Station Toured by N. Y. Section 


A conducted tour of the 300-acre 
Consolidated Edison Power Station, 
located on the East River, highlighted 
the month of October for members of 
the New York Section. 

Situated less than two miles from 
the mammoth La Guardia Airport, the 
plant contains two 180,000 kw., cross- 
compound, 3,600 R.P.M. units, each 
with its own 1,200,000 lb./hr., 2,050 
psi, 1,000°F, pressurized, radiant re- 
heat boiler. 

Under the guidance of their capable 
Consolidated Edison hosts, New York 
members were permitted to examine 
the plant’s automatic safety shutdown 
equipment, quick-start devices and the 
central control room. For most of the 
visitors, the central control room with 
its variety of recorders, indicators, 
alarms, temperature scanners and tele- 
vision receivers (including two for 
drum level gauge glasses) was the 
most interesting section of the plant. 
One group of instruments, for ex- 
ample, were used for stack emission 
control and included a television re- 
ceiving monitor, a smoke indicator and 
recorder operating on the light absorp- 
tion principle, an SO, gas analyzer 
with indicator and alarm and a wind 
velocity and direction unit. 

At the November meeting, the fol- 
lowing new members were welcomed 
to the Section: Carmine T. Merenda, 
American Machine & Foundry Co.; 
Salvatore D’Amico, U. S. Naval Sup- 
ply Activities; Francis F. Segesman, 
Schlumberger Instrument Co.; Jean 
D. Lebel, Schlumberger Instrument 
Co.; L. Neil Brown, Manning, Max- 
well & Moore; Paul W. Douglass, Seth 
Thomas Clocks; John Alden Settle, 
Ward School of Electronics; Peter B. 
Mazella, N. Y. C. Police Laboratory; 
Stanley Littman, Lycoming Division 
of Auco Mfg. Co.; Robert H. Donnelly, 
Instruments Publishing Co.; Jack H. 
Hata, Okura & Co.; Lux H. Ewald, 
Ewald Instruments; Franz F. Ehren- 
haft, Scanoptic, Inc.; Stanley J. Mal- 
sky, V. A. Radiotherapy Research, 
Irving Sucher, Columbia University; 
Walter Lones, Brookhaven National 
Laboratory; Robert A. Wallace, Syl- 
vania Electric Products Co.; Edmond 
J. Dozois, Jr., Chatham Electronics 
Corp.; George L. Walker, Simplex 
Valve & Meter Co.; George C. John- 
son, Socony-Vacuum Oil Co.; William 
Brennan, Socony-Vacuum Oil Co.; 
Thomas G. Hagan, Grumman Aircraft 
Engineering Co.; Eugene Laper, 
Servomechanisms, Inc. 

Irving Schwartz. 





ARCHITECT'S VIEW of new 


15.000 sq. ft. Pitts 
burgh, Pa., plant opened August 30 by the Foxbor: 
Cc Foxbor Mass., expanding the company’s 
ndustrial instrument assembly, service and repair 
facilities for industrial Pennsylvania, West Virginia 
and Ohio. The plant is located at 2270 Noblestown 
Rd., close to the Greater Pittsburgh Airport. 
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...fead how Burroughs Pulse Units can 
Save you weeks of engineering time 


This new, free brochure shows by actual 
examples how you can assemble even complex 
pulse systems simply by connecting together 
matched Burroughs Pulse Units that perform 
basic functions. 


You 


and can begin immediately on your primary 


save weeks of breadboard engineering 
engineering project. All your time can be spent 
designing commercial products—none lost 
designing test equipment. Because Burroughs 
Pulse Units are so easy to use, you can do 
many jobs vou might otherwise never get time 


to do at all. | 


Prove to your management just how much 
engineering cost Burroughs Units can save for 
you. Without charge, we'll engineer a system 
to meet one of your current problems and 
let you compare the cost. Write for your free 
copy of the new brochure. Burroughs Corp., 
Electronic Instruments Div., Dept. 6M, 
1209 Vine St., Phila. 7, Pa. 





EASY AS THIS TO ASSEMBLE A PULSE 
SYSTEM WITH BURROUGHS PULSE UNITS 





1. Prepare a time chart of the desired 
pulse sequence 


2. Draw a block diagram and deter- 
mine which units you need 





3. Connect the units together with 
standard coaxial cables 








Please mention ISA JOURNAL when writing. 
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Positive action is now underway 
to make the Journal more useful 
to its readers and more attractive 
to its advertisers. Our aim is to 
serve the members and the indus- 
try with information and news 
which will be of great practical 
value to all the varied interests 
represented in our membership. 


Beginning in January 1955, the 
ISA Journal will carry a number 
of added features and a revised 
format. A new technical feature, 
“The Engineers’ Notebook,” will 
present each month a _ complete 
short article on some important 
engineering practice to aid the in- 
strument engineer and technician 
in solving everyday design prob- 
lems. As a companion feature “The 
Maintenance Log” will monthly 
offer to maintenance supervisors 
and mechanics handy suggestions 
and aids for their work. 


Introduced also for every instru- 
ment man’s interest will be these 
two features, “New Products and 
New Literature.” Through these 
columns readers will be kept 
abreast of new product develop- 
ments, new applications and sys- 
tems covering the broad field of 
instrumentation and automation. 
Thus, your JSA Journal will fur- 
ther strengthen its position as the 
leading publication for both the 
instrument manufacturer and the 


user. 
Hand in hand with these edi- 
torial improvements, and others 





A Forward Look for the ISA Journal 


yet to be announced, is a program 
of securing a larger number of 
ads. To help us in this effort, we 
have contracted with three well 
known Publishers’ Representatives 
to sell advertising space in the JSA 
Journal. They are: 

Jerome J. Brookman, 299 Madison Ave- 


nue, New York 17, N. Y. MUrray Hill 
7-6530. 

Macintyre, Simpson & Woods, 1900 
Euclid Avenue, Cleveland 15, Ohio. CHerry 
1-1501. 

Macintyre, Simpson & Woods, 75 East 
Wacker Drive, Chicago 1. Illinois. CEntral 
6-1715. 


Loyd B. Chappell, 810 South Robertson, 
Los Angeles 48, Calif. CRestview 4-5151. 


These representatives have a 
high reputation for building up 
new publications such as ours is. 
Yet they need the cooperation of 
everyone who is _ identified with 
ISA. Your National Office will 
widely promote their sales cam- 
paigns. You, too, can help by mak- 
ing sure that those in your com- 
pany involved ee Pees adver- 
tising know the JSA Journal and 
your personal interest in it. When 
you have paved the way for a call 
by one of our publishers’ represent- 
atives, will you let the National 
Office know and we will arrange for 
him to talk with your company and 
its advertising agency. 


1955 begins the second year of 
the ISA Journal’s operation as an 
independent publication. Our plans 
assure that it will be recognized as 
the best publication for the instru- 
ment man and his industry. 








‘Automation - Engineering for Tomorrow’’ is one of Ten 
Symposium Highlights at Michigan State Centennial 


Michigan State College, the ninth 
largest institution of higher learning 
in the nation, will commemorate its 


Centennial with a formal program 
beginning Founders’ Day, February 
12. 


Dr. James B. Conant, former Presi- 
dent of Harvard University and now 
U. S. High Commissioner of Germany, 
will deliver the principal address at 
the Founders’ Day ceremony. Official 
delegates of universities, learned so- 
cieties, and leaders from government, 
business, and other fields will attend. 
President Eisenhower will deliver his 
address in the 50,000-seat football 
stadium. 


The M. S. C. School of Engineering 
will participate by presenting on May 
13, the general topic “Automation— 
Engineering for Tomorrow” as one of 
the series of 10 symposia. 


The Department of Civil Engineer- 
ing will present a two-day symposia 
on the theme of “The Application of 
Automation to Building Design and 
Construction”. This symposia will in- 
terpret automation to mean the grow- 
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ing mechanization of manufacturing 
processes and construction methods 
achieved through use of improved or 
new design methods, building mate- 


rials, prefabricated units and con- 
struction, and materials-handling 
equipment. 


The program will include presenta- 
tion of papers by leading advocates of 
automation in the construction field. 
Emphasis will be placed on methods 
which encourage the most efficient and 
economical use of labor, materials and 
equipment without discouraging crea- 
tive talent or individual expression in 
building design. 


An extensive exhibit is planned to 
honor the cooperative teams of engi- 
neers, architects, manufacturers and 
constructors who have collaborated in 


developing these advanced building 
design concepts and _ construction 
methods. 


Persons interested in attending the 
sessions, or in actual participation, 
may contact Dr. John R. Snell, Head, 
Department of Civil Engineering, 
Michigan State College, East Lansing, 
Mich. 


Conference on Electrical 
Techniques in Medicine and 
Biology Held in Chicago 


From November 10 to 12, Chicago’s 
Morrison Hotel was the locale for the 
Seventh Annual Conference on Elec- 
trical Techniques in Medicine and 
Biology. Co-sponsored by the Instru- 
ment Society of America, the Institute 
of Radio Engineers and the American 
Institute of Electrical Engineers, the 
three-day meeting was highlighted by 
two field trips to the Argonne Cancer 
Research Hospital and the Argonne 
National Laboratory. 

Guest speaker at the November 10 
dinner meeting was Dr. T. E. Allibone, 
Director of Research tor the Asso- 
ciated Electrical Industries of Great 
Britain. Dr. Allibone, a Fellow of the 
Royal Society, has won international 
fame for his work in the fields of elec- 
trical techniques in medicine and 
biology. 

Technical papers were presented at 
each of the three sessions devoted to 
“Circulation and Cardiology”, “Elec- 
trical Properties of Biological Mate- 
rials” and “X-Rays and Instrumen- 
tation”. 

E. D. Trout, of Milwaukee, Wiscon- 
sin, served as Conference Chairman. 

— ISA - 


CIPP to Meet in St. Louis 
To Plan 1955 Program 


Agenda for the Instrument Society 
of America |)-7, Instrumentation for 
Production Processes Committee meet- 
ing scheduled for 10:00 A. M., Janu 
ary 14, 1955, at the Hotel Mayfair in 
St. Louis, Mo., will be: 

1. Roll Call. 

2. Approval of Philadelphia meeting 
minutes. 

3. Introduction of new subcommittee 
chairman and members. 

4. Subcommittees without chairman. 

5. Unfinished business. 

a. Mr. Petit’s report on Food In- 
dustry Symposium to be held 
with NCA in Chicago, Febru- 
ary, 1955. 

b. Mr. McKnight’s Industry Prog- 
ress Report and Mr. Joeck’s 
letter of June, 1954, to Mr. 
Pond. 

c. Review of Manual 
tions. 


of Opera- 


d. Review of Pharmaceutical Sub- 
committee status. 

e. Review of 1955 Instrumenta- 
tion for Production 
Committee budget by Mr. Pond. 


Processes 


f. Mr. Beardsley’s report on the 
Hansen Award. 
New Business— 
Consideration of program, sessions 
and papers scheduled for 1955 show 
in Los Angeles. 


ISA Journal 
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American Chain and Cable Purchases Bristol Company 


American Chain and Cable Com- 
pany, Inc. of Bridgeport, Conn., an- 
nounces its purchase of the Bristol 
Company of 
Waterbury, 
Conn., well- 
known manu- 
facturer of in- 
dustrial instru- 
ments. 

American 
Chain and Cable 
now controls 
virtually all 
194,800 shares 
of Bristol’s out- 
standing stock. 
The purchase 
price of approximately $7,600,000 is 
the book value for all of Bristol’s 
American and Canadian holdings. 





WILLIAM A. FAETH 


Good expansion potential was the 
reason for the purchase of Bristol, 
which operates 27 branch offices, 
branch factories in Chicago and San 
Francisco and a Canadian subsidiary, 
according to American Chain and 
Cable officials. 

Founded in 1889 by William H. 
Bristol, the firm has pioneered many 
instruments now considered basic by 
American industry. Presently, Bristol 


is producing devices for automatic 


Missile Expert Appointed by 
Pacific Division of Bendix 


Bendix Aviation Corporation’s new 
Director of Engineering for the Paci- 
fic Division is C. D. Perrine, Jr., ac- 
cording to R. C. Fuller, general mana- 
ger of Bendix-Pacific. 


Mr. Perrine, prominent in aircraft 
electronic and guided missile develop- 
ment, was formerly assistant mana- 
ger and chief engineer of the Consoli- 
dated - Vultee Aircraft Corporation’s 
Pomona Division. He also specialized 
in major guided missile development 
and production for the Navy’s Bureau 
of Ordnance and the Applied Physics 
Laboratory of Johns Hopkins Univer- 
sity. 


While serving with the Fairchild 
Engine and Airplane Corporation’s 
Guided Missiles Division before his as- 
sociation with Convair, Mr. Perrine 
developed and tested one of the first 
radar homing devices for the Navy’s 
“Lark” ground-to-air test missile. 


“The appointment of Mr. Perrine is 
an important step in Bendix-Pacific’s 
program of expansion in the electron- 
ics and guided missile fields,” Fuller 
stated. “He has made important contri- 
butions to these new sciences and we 
welcome his association with Bendix.” 
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controlling, recording and tclemeter- 
ing temperature, pressure, vacuum, 
draft, flow, pH, liquid depth, humidity, 
voltage, current, power, motion and 
speed. Military aircraft instruments 
include engine temperature controls, 
timers, transducers and a variety of 
other electronic and electromagnetic 
instruments. 

Bristol’s contributions during World 
War II were instruments for the man- 
ufacture of essential materials and 
equipment such as TNT, smokeless 
powder, synthetic rubber, high octane 
gasoline, RDT, penicillin, DDT, tanks, 
aircraft, chemicals; and devices for 
the processing of aluminum, mag- 
nesium and steel. 

Present officials of the Bristol Com- 
pany are Carlton W. Bristol, Chair- 
man of the Board; William H. Faeth, 
President; Erwin P. Claus and Harry 
E. Beane, Vice-Presidents; Eric C. 
Gabrielson, Treasurer; Franklin P. 
Bristol, Secretary and Norman B. 
Mertelmeyer, Assistant Secretary. 

American Chain and Cable Com- 
pany, Inc. is composed of 16 operating 
divisions manufacturing more than 
100 industrial products, including 
valves, gages and Rockwell hardness 
Consumer products include 
Pennsylvania lawn mowers, Weed tire 
chains and Page fencing. 


testers. 


Machines 
Corporation recently demonstrated an 
experimental calculator with a com- 


International Business 


puting unit using transistors instead 
of vacuum tubes. The computer is 
only about half the size and uses only 
about five per cent as much electric 
pewer as a comparable vacuum tube 
unit, 


Taylor To Introduce New Type 
Of Automatic Retort Control 


Taylor Instrument Companies will 
introduce a simplified innovation for 
automatic retort control at the 1955 
Canners’ Show, along with other new 
applications of Taylor Instruments. 

A section of the 20-foot exhibit will 
introduce the retort control, which 
incorporates the timing functions for 
venting, cooking and cooling in a sin- 
gle instrument case. 

Taylor’s Transet system applied to 
a Votator heat exchanger will be fea- 
tured on a five-foot, animated panel. 
This system stresses the dynamic ac- 
curacy of the Transet temperature- 
transmitter controller in effecting pin- 
point control. 

A third panel will show an efficient, 
simple and inexpensive method of con- 
trolling level in filler bowls and supply 
tanks through the use of a simple pro- 
portional response controller actuated 
by a feed mechanism to position the 
feed valve. 

Taylor Instrument Companies will 
also present a liquid level and specific 
gravity transmitter, dial indicators 
and a variety of industrial and etched 
stem thermometers at the Chicago 
show. 

_ ) on 


New Manufacturer Enters 
Automation Field 


Among the latest entries in the field 
of automation for manufacturing proc- 
esses is Control Products Co., Inc., 
which will be headed by Wallace EF. 
Powell, a former control 
engineer for Jones & Laughlin Steel 
Corporation. 

Located at Oakdale, Pa., Control 
Products Co. will design and manufac- 
ture automotic control systems for 
steel, non-ferrous, electrical, oil, chem- 
ical and a number of other process 
industries. 


systems 














Nat'l Academy of Science Forms 
Committee to Aid Research 


To improve and broaden the existing 
relationship between governmental and 
industrial research groups, particu- 
larly in the field of applied research, 
the National Research Council of the 
National Academy of Sciences has 
created a pilot committee composed of 
leaders from both private industry and 
the Federal Government. 

Industrial experts serving on the 
newly-formed Government-Industry 
Research Committee are Edgar C. 
Bain of United States Steel Corpora- 
tion, Chairman; Ralph Bown of Bell 
Telephone Laboratories, Inc.; Ralph 
Connor of Rohm and Haas Company; 
Paul D. Foote of the Gulf Research 
and Development Company; Randolph 
Major of Merck and Company and 
Roy C. Newton of Swift and Company. 
Representing the U. S. Government 
are Dr. Allen V. Astin, Director of the 
National Bureau of Standards; D. P. 
Barnard, Deputy Assistant Secretary 
of Defense, Research and Develop- 
ment; Hugh L. Dryden, National Ad- 
visory Committee for Aeronautics; G. 
E. Hilbert, Agricultural Research 
Service, U. S. Department of Agricul- 
ture and Alan T. Waterman, National 
Science Foundation. 

aS 
Federal Telephone and Radio 
Forms New Division 

Federal Radio and Telephone has 
organized an Instrument Division for 
the manufacture and distribution of 
measuring and testing instruments. 
The devices are products of domestic 
and foreign manufacturing associates 
of the world-wide I T & T System as 
well as other outstanding instrument 
makers outside the United States. The 
new I T & T division will be managed 
by Rudolf Feldt, formerly director of 
the Cathode Ray Instrument Division 
of the DuMont Laboratories. 

ISA 

John T. Woglom will assume the 
post of President of Visual Products, 
Inc., New York City, according to a 
report issued by J. F. Brady, Chair- 
man of the Board. 

Mr. Woglom, a former United 
States Navy visual aids instructor, 
also serves as a guest lecturer on vis- 
ual aids at the New York University 
School of General Education and as a 
visual aids consultant for the General 
Electric Corp. 


Emerson Research Adds 
New Staff Members 


Emerson Research Laboratories, a 
division of the Emerson Radio & 
Phonograph Corp., have added five 
new members to the Washington, D. C. 
staff. 


Dr. Harold Goldberg, previously 
Chief of the Guided Missile Fuzing 
Laboratory of the Diamond Ordnance 
Fuze Laboratories, has been appointed 
Director of the Emerson Research 
Laboratories. Dr. Goldberg, a Senior 
Member of the Institute of Radio 
Engineers, has also worked as a Re- 
search Engineer for the Bendix Avia- 
tion Corp. and the Stromberg-Carlson 
Co. 

Filling the post of Assistant Di- 
rector of the Emerson Research Lab- 
oratories is Dr. Donald P. Burcham, 
a graduate of the University of Wash- 
ington and a member of the Institute 
of Radio Engineers, American Physi- 
cal Society, and the American Associ- 
ation for the Advancement of Science. 
He has previously been associated with 
the Diamond Ordnance Fuze Labora- 
tories and the U.S.N. Puget Sound 
Magnetic Survey Range. 

Dr. Raymond E. Wilson is the third 
addition to the Emerson Research 
organization. Prior to his appointment 
as Principal Physicist at Emerson, Dr. 
Wilson was a member of the National 
Bureau of Standards and an under- 
water ordnance expert for the United 
States Navy. He is affiliated with the 
Washington Philosophical Society, 
Washington Academy of Sciences and 
the American Association for the Ad- 
vancement of Science. 


Another past associate of the Dia- 
mond Fuze Laboratories will serve 
Emerson Research Laboratories as a 
Principal Electronics Engineer. He is 
Sydney Rattner, an expert in the fields 
of guided missile fuzing, radar sys- 
tems and instrumentation for nuclear 
measurements. 


As the fifth newest member of the 
Emerson Research group in Washing- 
ton, Norman A. Kahn, will assume the 
position of Principal Mechanical Engi- 
neer. Also an ex-associate of the Dia- 
mend Ordnance Fuze _ Laboratories, 
Mr. Kahn has specialized in the devel- 
opment of electromechanical devices 
for guided missiles, rockets, fire con- 
tro! systems and underwater ordnance 
equipment. 


Texas A&M Symposium on “Instrumentation 
For the Process Industries” Jan. 26-28th 


The 10th Annual Symposium on 
“Instrumentation for the Process In- 
dustries,”’ conducted by the School of 
Engineering, Department of Chemical 
Engineering of the Agricultural and 
Mechanical College of Texas, will be 
held January 26, 27, and 28th, in the 
Memorial Student Center, College 
Station, Texas. 

Persons interested are invited to 
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attend. The registration fee is $10, 
and entitles the registrant to attend 
all lectures and to receive a printed 
copy of the proceedings. There will 
be equipment exhibits of an educa- 
tional nature. Program and informa- 
tion may be obtained from C. D. Hol- 
land, Director of Symposium, A&M 
College of Texas, College Station, 
Texas. 





MAGIC WAND President Eisenhower in 
Denver waves a ‘magic wand” in front of 
an electronic recording instrument which 
relayed the signal that started a power 
shovel in Shippingport, Pa., 1400 miles 
away. The shovel broke ground for the 
nation’s first nuclear power plant. As the 
President moved the wand in front of the 
recorder, developed by Minneapolis-Honey 
well, bits of polonium and beryllium in the 
stick emitted neutrons that struck bits of 
uranium in a neutron counter in the re 
corder. The counter moved from left to 
right, thus tripping a relay. 


Western Computer Conference 
And Exhibit Scheduled at 
Los Angeles, March 1, 2, 3 


“Functions and Techniques of Ana- 
log and Digital Computers” will be 
the theme of the Western Computer 
Conference and Exhibit to be held in 
Los Angeles on March 1, 2 and 3, 1955, 

Technical sessions, a computer ex- 
hibit, field trips, luncheons and a cock- 
tail party have been arranged by the 
Association for Computing Machinery, 
I. R. E. and A. 1. E. E., who will share 
sponsorship of the three-day Confer 
ence, 

Included in the program for the 
technical sessions will be descriptions 
of existing systems and_ techniques, 
methods of matching digital tapes 
and cards, problems of language and 
communication between machines and 
new developments in analog com 
puters and computing methods. 

Although the exhibit will be open 
during the day and evening, exhibitors 
will be limited to computer manufac- 
turers or companies which produce 
major computer sub-assemblies. 

Pre-registration fee for the Confer 
ence is $2.50 and includes admittance 
to the technical sessions, computer ex- 
hibit and a copy of the Conference 
Transactions. Anyone who _ desires 
further information should contact 
William Gunning, Conference Secre- 
tary, International Telemetering Corp., 
2000 Stoner Avenue, Los Angeles 25, 
California. 
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The most interesting thing to 
most people — is other people 


John H. Neubert, Export Manager 
for the Taylor Instrument Companies 
and a member of the Rochester, N. Y., 
Section of the 
Instrument So- 
ciety of Amer- 
ica, will retire 
on February 1, 
1955. 

Mr. Neubert 
will be succeed 
ed by Joseph S. 
Detwiler, a Di- 
vision Manager 
in the Indus 
trial Sales De 
partment of The 
Taylor Instru 





J.S. Detwiler 


ment Companies. 
Mr. Detwiler, a 
U. S. Naval 
worked in 
neering 


vraduate of the 
Academy in 1927, has 
ales and application engi 
work since his first associa 
tion with the Taylor Instrument Ccm- 
panies in 1932. He is a recognized 
authority on instrument ap 
plications in major process industri¢ 
particularly food packaging, 
paper, textiles and power. 

Granville F. Barnum, 
heading the sale of 
instruments to the 
will assume Mr. 
Detwiler’s for- 
mer post. This 
change will con 
solidate all of 
Taylor Instru- 
ment Com- 
panies’ sales ac- 
tivities in food 
processing under 
Barnum’s super- 
vision, including 
dairy, meat 
packing, can- 
ning and frozen 
foods, baking and confectionery, non 
alcoholic beverages and sugar. 

Mr. Barnum joined Taylor Instru- 
ment Companies in 1936 and has been 
assigned to application engineering 
projects, production coordination for 
the atomic energy instrumentation 
program and dairy industry sales, 

ISA 


control 


rubber, 


presently 
control 
industry, 


process 


dairy 





G. F. Barnum 


“Money and prizes don’t create re- 
search. It’s partly pride and a sense 
of accomplishment, and something 
more that’s hard to put into words. 
It’s a feeling you are working on 
something that may help this 
fevered old world.” Dr. Charles Arm- 
strong, National Institute of Health, 
quoted in “Shock Troops of the Virus 
War.” 


poor 








LeRoy E. Emerich, a member of the 
Philadelphia Section of the ISA, has 
been appointed Director of Marketing 
and a member 
of the Execu- 
tive Committee 
for Leeds & 
Northrup Com- 
pany, Philadel- 
phia, Pa. 

Mr. Emerich 
formerly 
manager of the 
Market Devel- 
opment Divi- 
sion of Leeds & 
Northrup. He 
is also a mem- 
ber of the American Institute of Elec- 
trical Engineers. 


Was 





f? 


LeRoy E. Emerich 


Ralph R. Batcher, Associate Editon 
of the ISA Journal and author of the 
monthly feature, Electronics in In- 
vtation, has Hudson 
consult- 


Striiee 
Wire Company as 
ant. 

Until recently Mr. Batcher was the 
chief engineer of RETMA. He has 
been associated with the radio indus- 
try for many years, as well as in edu- 
cational and publishing fields. In his 
new capacity he will Hudson 
Wire in the development of new types 
of magnet wire and associated prod- 
ucts called for by recent trends and 


joined 
technical 


assist 


development requirements. 

Mr. Batcher was chairman of the 
board of directors of the National 
Electronics Conference this year and 
has served with the ISA Journal as an 
Associate Editor since its publication 
as an independent journal. 

A 


Robert L. Galley, long active locally 
and nationally in the Instrument Soci- 
ety of America, announces that he is 
entering the consulting field on a part- 
time basis to 
serve small com- 
panies who can- 
not justify a 
full-time instru- 
ment enginee! 
Although he will 
specialize’ in 
flow measure- 
ment problems, 
his 27 vears’ ex- 
perience in in- 
dustrial instru- 
mentation and 
controls qualify 
him to advise in 
almost any phase of this broad field. 
He will continue his employment at 
North American Aviation’s Rocket 
Engine Field Laboratory where he has 
been a member of the instrument 
group for over six years. 

—ISA 


Robert L. Galley 


Solomon saw the need for precision 
instruments. Remember Proverbs XX, 
10-—Divers weights, and divers meas- 
ures, both of them are alike abomina- 
tion to the Lord.” 





Jack L. Gates, formerly of the 
Louisville Section, Instrument Society 
of America, has joined Manning, Max- 
well & Moore, 

Inc. of Strat- ie 
ford, Connecti- 





cut as a sales 
engineer. 
Mr. Gates’ 


work will in- 
volve the sale of 
electronic proc- 
ess control in- 
struments in 
Manning, Max- 
well & Moore’s 
southwest terri- 
tory with the 
Houston District Office as his head- 
quarters. 
Mr. Gates’ 


JACK L. GATES 


past business associa- 
tions have with Standard Oil 
Company of New Jersey, the Petro- 
leum Administration of the U. S. 
Government, Bryon Jackson Company 
and lately, he Assistant 
Chief Instrument Engineer with The 
Girdler Company of Louisville, Ken- 
tucky. 


been 


served as 


A limited number of copies of the 
1953 Telemetering Conference Pro- 
ceedings are now available and may 
be ordered from the ISA National Of- 
fice at a cost of $2 each. Orders and 
remittance should be sent to Instru- 
ment Society of America, 1319 Alle- 
gheny Avenue, Pittsburgh 33, Pa. 
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NEW DISTINCTIVE ISA BUSINESS CARDS 


with the ISA emblem steel die engraved in gold 


your own copy in dull black Relief Process 


Here is a truly unusual business card, developed especially for 


members of the Instrument Society of America. These top 


on 100% rag stock 


quality cards can be ordered directly from the printer: 


RELIEF PRINTING CORPORATION 
63 SUMMER STREET 
BOSTON 10, MASSACHUSETTS 


, 
at the following complete and de- 
livered rates. All cards packaged in 





Draw-pul Card Savers. 
250 curds complete ...... $ 3.65 
500 cards complete ...... 5.95 
1000 cards complete ...... 10.50 CARD.SAVER PACKAGING 


To order send clear copy typewritten or printed. Send your 


check with the 


Printing Corporation is the largest producer of business cards 


order. No C.O.D. or open account. The Relief 


in the United States and guarantees absolute satisfaction or 


your money ref 


unded. 


TRY THESE BUSINESS CARDS NOW AND IDENTIFY 


YOURSELF R 
THE HIGH 


IGHT AT THE POINT OF SALE WITH 
STANDARDS OF THE INSTRUMENT 
SOCIETY OF AMERICA. 






















South Texas Section Member 
Appointed Foxboro Manager 


William G. McDaniel, a sales engi- 
neer with the Houston branch of The 
Foxboro Company and a member of 
the ISA South Texas Section, will now 
head the Fox- 
boro office’ in 
Corpus Christi, 
Texas. Mr. Mce- 
Daniel will re- 
place William 
A. Rock, also a 
member of the 
South Texas 
Section, who has 
joined Schultz y 
Cia., S. A., Fox- 
boro’s represent- 
is eae ative in Mexico. 
William G. McDaniel Mr. McDaniel 

joined the Dal- 
las office of The Foxboro Company in 
1949 as a service engineer. He gained 
much experience in all phases of in- 
dustrial instrument engineering and 
its specific applications in the petro- 
leum, gas and chemical industries with 
Coastal Refineries, Inc. and Taylor 
Oil & Gas Company of Corpus Christi. 





OBITUARY 
Charles RK. Blough 


Charles R. Blough of San Gabriel, 
Calif., passed away recently after a 
short illness. He was Service Manage) 
of Brown Instrument Division, Minne 
apolis-Honeywell Regulator Co., hav- 
ing been with this firm since 1946. 
Charley was well known in instrument 
circles in Southern California and was 
a member of the Los Angeles Section. 
He was 43 and is survived by his wife 
and two daughters. At the regula 
November meeting Section members 
paid respect to Charley in a moment 


of silence. 


A. WH. Ingram 


The Charleston Section regrets to 
announce the passing of A. W. Ingram 
on October 25, 1954. Mr. Ingram was 
a member of the Nitrogen Division of 
the Allied Chemical and Dye Corpora- 


tion. 


AA. LT. Johuson 

The Louisville Section regrets to 
announce the death of M. (Mel) LIL. 
Johnson on November 25, 1954, in 
New Albany, Indiana. Mr. Johnson 
was a Past President of the Louisville 
Section and was associated with the 
B. F. Goodrich Rubber Company as an 


Instrument Engineer. 
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AKRON 
Ray S. Williams, Hagan Corp. 


ALBUQUERQUE 

Oscar S. Harrington, University of California 
ARK-LA-TEX 

Carl E. Croxton, American Liberty Oi! Co 
ATLANTA 


neers 


pany 


BALTIMORE 

Frank E. Chapman, Jr., Pemco Corporation 

C. E. Duffy, Bethlehem Steel Co. 

Kenneth E. Helfrich, Consolidated Gas Elec- 
tric Light and Power Co 

Robert S. Lackey, Westinghouse Electr 
Corp 

Hanns J. Maier, Chance Vought Aircraft 

John H. Palmer, Bendix Radio Div 

Edmund F. Shanahan, Glenn L. Martin Co 


BIRMINGHAM 
Cecil R. Rhorer, Coosa River Newsprint Co 
BOSTON 


Raymond C. Allen, General Electric Co 
Wm. E. Baker, Clifford Mfg. Co 
Charles W. H. Barnett, Norton Co 
John M. Cranmer, Socony-Vacuum Oi! Co 
William G. Deutsch, General Electric Co 
Robert F. Fellows, Sprague Electric Co 
Raiph D. Guimond, Foxboro Co 
H. L. Hazler, Cha Pfizer & Co., Ine 
John W. Hicks, Jr.. American Optical Co 
James H. Keeler, Jr.. General Electric Co 
Glenn P. Label, Jr., General Electric Co 
Raymond A. Lauzon, General Electric Co 
Arthur B. Martin, Sterling Sales, In« 
Saul M. Prost, Syncor Products Co 
John K. Sanford, General Electric Co 
Chi Neng Shen, Dartmouth College 
Joseph W. Sylvia, Sterling Sales, In¢ 
Yasundo Takahashi, M.I.T.. Dept. of Elec 
Eng 
CAROLINA PIEDMONT 
Henry L. Baker, FE. 1. du Pont de Nemours & 
Co 
Richard H. Kutsch, Fischer & Porter Co 
Robert A. Ranson, EF. I. du Pont de Nemours 
& Co 
CENTRAL ILLINOIS 
Julius J. Hamann, Corn Products Co 
Leland Kuntz, Minneapolis-Honeywell Reg 
Co 
Raymond J. Boyle, The Visking Corp 
Joseph Cipar, Electro Motive Div 
Motors Cory 
Lavern J. Bertese, 
Development Lab 
CINCINNATI 
J. F. Benson, Procter & Gambik 
Richard W. Carr, General Electric Co 
Howard D. Wren, Armco Steel Cor; 
Rudolph C. Schultz, Procter & Gamble 
Paul H. Nettleton, General Electric Co 
Andrew Georgia, Kearfott Co 
William H. Alfrod, Gardner Board & Carton 
Co 
DETROIT 
John A. Dunn, Bristol Company 
EASTERN NEW YORK 
David Kadushin, Burlingame Assoc 
Weldon R. Orme, Genera! Electric Co 
W. P. Simpson, Genera! Electric Co 
Donld M. Wilsey, Allstates Eng. Co 
HOUSTON 
Geo. W. Davis, Jr., Dow Chemical Co 
Thomas P. Frizzell, Dow Chemical Co 
Herman R. Hampton, Jr., Minneapolis-Honey- 
well Reg. Co 
' William D. Wilson, Thomas A. Read & Co. 
KANSAS CITY 
Cecil L. Matney, Snyder Co 
Edward B. Nease, Colgate-!’almolive Co 
Richard M. Springer, Westinghouse Electric 
Corp 
LAKE CHARLES 
Clarence C. Teague, Jr., Cabot Carbon Co 
LOS ANGELES 
) B. O. Bushnell, Bushnell Controls & Equip- 
ment Co 
Richard Franks, Potter Aeronautical Co 
Everett CC. Stroup, Viking Screw Machine 


of Genera 


Radiatior Instrument 








) Products 

MILWAUKEE 
l Joseph E. Fleckensten, Johnson Service Co. 
> NEW JERSEY 


Fridtjof Aagaard, American Cyanamid Co 

Howard S. Andrews, Esso Standard Oil Co. 
Edward S. Beebe, Allied Chemical & Dye 

1 ; Cor Pp. 
James F. 

Corp. 


Broadbent, American Cyanamid 
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Paul A. Muller, Patchen & Zimmerman Engi- 


John M. Rittelmeyer, Rittelmeyer & Com- 


A. Craig, Johns Manville Res. Center 

Herbert Dengler, Esso Engineering Co. 

William E. Gilliam, American Cyanamid Co. 

Harry L. Healing, Energy Cont. Co 

Eugene T. Meseck, Haenze Instrument & 
Valve, Inc. 

Ralph H. Shepard, Wallace & Tiernan, Inc. 

John A. Ward, American Brake Shoe Co 

Charles H. Wirth, Ampex Corp. 


NEW YORK 
Louis A. Colozzi, Consolidated Edison of New 
Sean Cowan, Consolidated Edison of New 
Robert J. Donnelly, Instruments Publishing 
Harry E. Lockery, Manning, Maxwell & 

Moore 


Albert C. Mason, Mason Instrument Co 

Arthur G. Ringlen, Ferdinand Gutmann & Co 

William L. Timmerman, Miniature Precision 
Bearings, Inc 

James R. Waidlich, Bristol Co 


NIAGARA FRONTIER 
Duane W. Humphrey, FE. |. du Pont dk 
Nemours 
NORTHERN CALIFORNIA 
Richard C. Bowers, Shel! Development Co 
Gordon D. Craig, Foxboro Co 
Roger E. Denlinger, Bristol Co 
NORTHERN INDIANA 
Robert Goodpaster, Inland Steel Co 
OAK RIDGE 
Thomas = Barnes, Carbide & Carbon Chem 
ical Corp 
Joseph J. ‘Wallace. Carbide & Carbon Chem- 
ical Corp 
PADUCAH 
John O. Guynn, Electric Energy, Inc 
PHILADELPHIA 
William S. Bishop, Atlantic Refining Co 
Robert K. Bowman, Atlantic Refining Co 
Robert J. Colville, Student Drexel Institute 
of Tech 
Peter Constable, Atlantic Refining Co 
Robert J. Deveney, Atiantic Refining Co 
Michael S. Falzone, U.S. Steel Corp 
John C. Gosselin, Atlantic Refining Co 
H. A. List, Leeds & Northrup Co 
Robert McDonald, Atlantic Refining Co 
m. H. Morewood, U. S. Gauge Div. o 
American Mach. & Metals 
David J. Peterson, Pennsylvania Industrial 
Chemical Corp 
Ernest R. Roth, The Atlantic Refining Co 
J. David Trequrtha, U.S. Stee! Corp 
Edmund J. Tucker, Catalytic Construction Co 
PITTSBURGH 
Raymond C. Canfield, Buffalo Scale Co 
Wm. A. Kreutz, Blaw-Knox Co 
Robert Neville, W. A. Stoeltzing, Inc 
PORTLAND 
John E. MacConnell, General Controls Co 
Clifford Mayer, Publishers Paper Co 
Clair C. Stebbins, The Instrument Labora 
tory, Ine 
PRESQUE ISLE 
Raymond E. Carlin, Copes Vulcan Diy 
Henry S. Knarr, Copes Vulcan Div. 
ROCHESTER 
William K. Ackroyd, Eastman Kodak Co 
Frederic E. Beck, Taylor Instrument Co 
Dwight K. Beckwith, Taylor Instrument Co 
Hans von Hortenau, Tomore Electric Corp 
Frederick K. Lasswell, The New York Air 
Brake Co 
A. H. Link, Bausch & Lomb Optical Co 
John G. Paulson, Taylor Instrument Co. 


SAVANNAH RIVER 
Emmet L. Bridges, Union Bay & Paper Corp 
Paul J. Dickey, Jr., Union Bay & Paper Corp 
Larry L. Pressley, FE. I. du Pont de Nemours 
& Co 
Donald G. Robinson, E. I. du Pont de 
Nemours 
V. R. Woodman, FE 
SCIOTO VALLEY 
Paul I. Davis, Goodyear Atomic Corp 
Ralph G. Fetter, Goodyear Atomic Corp 
Emory E. Littleton, Goodyear Atomic Corp. 
SEATTLE 
Uhland Boyer, Jr., Instrument Laboratory 
Ine 
Clyde A. Fagergren, Rayonier, Inc. 
Claude W. Evans, Boeing Aircraft Co 
Frank Klimek, Boeing Aircraft Co. 
Charles A. Samson, Boeing Aircraft Co 
TOLEDO 
Stanley Jones, Libbey-Owens-Ford Glass Co. 
Verl K. Walton, National Machinery Co. 
Donald F. Wilhelm, Owens-Illinois G!ass Co 


¢ 


I. du Pont de Nemour 


TORONTO 
A. H. Blackmore, Bristol Co. 
Andrew Browning, The Canada Starch Co. 


John E. Clarke, Thermo. Electric (Canada), 


Ltd. 

Michael V. Murray, Powers Reg. Co. of Can- 
ada, Ltd. 

Vincent K. Squier, Provincial Paper, Ltd. 

F. Stone, British American Oil Co. 

WASHINGTON 

Ruben H. Guenthner, Department of Com- 
merce, U. S. Weather Bureau 

meneee = Habid, David Taylor Model Basin, 
U 


pd ,. Hendrican, David Taylor Model 
Basin, U.S.N. 
Warren P. Kiley, David Taylor Model! Basin, 
U.S.N. 
Dr. Samuel H. Manian, National Research 
Council 
Ray F. Plunkett, Southern 
Department 
Edward S. Stein, Bureau of Census, U. S. 
Department of Commerce 
John B. Wachtman, Jr., National Bureau of 
Standards 
TULLAHOMA 
Claude J. Wilson, U.S. A. F 
WILMINGTON 
Samuel A. Collins, E. I du Pont de Nemours 
& Co 
Theodore W. Congdon, E. I. du Pont de Ne- 
mours & Co 
William M. Flook, Jr., E. I. du Pont de 
Nemours & Co 
Raymond L. McCarthy, E. I. du Pont de Ne- 
mours & Co 
Herbert L. Pfaffhausen, Leeds & Northrup 
Co. 
Samuel Swinger, Sinclair Refining Co. 
R. Rudolf Thieme, North American Smelting 
Co 
Robert Wener, Hercules Powder Co 
MEMBERS-AT-LARGE 
Donald G. Beatson, Air Force 
Center 
Lloyd G. Blades, U. S. Navy 
Andrew V. Erickson, Vitro Corp. of America 
Paul P. Garatoni, The American Brass Co 
Stephen S. Haynes, Northeastern Engineer- 
ing, Inc. 
John E. Kasari, Chemstrand Corp 
John F. Kelly, Jr., U. S. N. Underwater 
Ordnance Station 


Railway Test 


Armament 


Leonard V. Kielpinski, American Tobacco 
Co., Ine 

Henry C. Maulshagen, Air Force Armament 
Center 


Edward P. Mechling, United States Air Forces 
James W. Mooney, American Tobacco Co. 
John D. Patrick, Jr.. U. S. Army Ordnance 


Center 

— K. Powell, Bowaters Southern Paper 
Corp 

Walter’ C. Saeman, Olin Mathieson Chem 
Corp. 


M. L. Stephens, Atlas Powder Co 
J.S. Watts, Watts Mfg. Co., Inc. 


FOREIGN MEMBERS 


Jean Avril, Mesure & Controle 

Fernando Badrena, Jr., Badrenay Perez, Inc. 

Carlos G. Elias, Agencia Macfarlane, S. A 

Jean Verbestel, Laboratoires Reignie: 

Llewellyn Young, Bailey Meters & Controls, 
Ltd 


IF YOU DON’T HAVE A 
BUTTON, ORDER YOURS 
TODAY 


All ISA members are 
urged to wear the esate 
Society's attractive gold EF \\ 
lapel button designed (s\S/ a) 
in the shape of the ~ 
official ISA emblem; inlaid with 
white enamel and approximately 
one-half inch high. Gold-filled button, 
$2. Gold-plated button, $5. 
INSTRUMENT SOCIETY 
OF AMERICA 
1319 Allegheny Avenue 
Pittsburgh 33, Pa. 













| Sectiou Presidents, Seeretartes 


and Meeting Data 


Section Secretaries are urged to check this directory for accuracy. If City of 


meeting place is not given, or meeting data is incomplete, please advise the 


Journal. 


AKRON 
V. Pres. Douglas J. Pearse, 1695 Bist 
Akron 10 Ot 
Secy. V. J. Horning, 444 Catawba Ave. Akr 
Meeting Second Tuesday, 8 P.M., Women's C 
f Akror 

ALBUQUERQUE 
Pres. A. R. Chariton, 1229 Girard Bivd., N 
Albuquerque N.M 
Secy Frank N. Reeder, 0213 Elizabeth, N 
Albuquera N 
Meeting Second Tk y } yna Rr 
Club, Sa fia Bas 

ARK- LA- — (SHREVEPORT 


3d 


Pres M. Moore, 902 East élst 
Secy be. H. Coates, 2737 Linw Ave 
nor La 
Meetina Firet Fr Jay RPM 
ARUBA 
Pres. Arthur E. Meatineuer, f Box 552 
Lago Oil & Transt Aruba, N.W 
Secy Nicholas P. ‘Schindeler, P Box 32¢ 
IG © & Aruba NW 
Meeting: First Tuesday. 7:30 P.M. Eng 
oye 
Pres -_ Jack Barker, 30! Bona Allen B 
Atla 
Secy ¢ = Ww. Freeman, 27 Clarend Ave. Av 
dale Estate < 
Meeting: Fourth Monday. | er 6:30 P.M nk 
Ba yet H T 
BALTIMORE 
Pres S. E. Rhodes, 215 A Rodgs Forgee Rd 
Baltin M 
Secy 6. B. Greer, 63! East 36th St. Baltir 
18 Md 
Meetina Se } Fr R-IOPNM 
Clut 
BATON ROUGE ; , 
Pres. Paul H. Snarr, 425 helley Av e, B 
Rouae. La 
Secy. H. E. Sanders, 232 ffers Ave B 
Meet % Eiret WA y j PM 
a : 
Pres. A. L. Thomas, Route 2 Box Bir 
Alia 
Secy. G. D. Mitchell, 167 
minaharr . A 
Meetina F irth Tuesda IPM ; r k 
search Institute. 917 S +h Se 
BLUE RIDGE RADFORD VA.) 
Pres oe. N. F. Murphy, § Box 304 B 
Virair 
 2ecy R ? N 2, Box 233 R r v } 
Meeting uct Frida Recrea? 4 Ra 
Arsenal Radford 


BOSTON 
Pres. G. W. Engler, Ele 40 | 
Vs aSS 


secy. J. H. Bertram, 233 Harvard St., Br 


Meeting: First M 


Bos stor 

CAROLINA PIEDMONT yy ee N Cc. 
Pres. R. E. Stoveken, Box Can 
Secy. Lawrence Schafer, E 
Nemours C 02 Lyttletor ( 


Meeting: Second Friday, Coach House Restaur 
— eo (PEORIA, ILL.) 

Pres. T. Carroll, 721 Hurlbut St., Peoria 

Secy. G. ‘i Hornbacker, 1310 Howett St., Pe 


Meeting place ¢ t Ti inced Firet Wednes 
jay, 7:30 P.M 

CENTRAL KEYSTONE 

(YORK, LANCASTER & HARRISBURG) 


Pres. C. A. Kohr, IS!Il Clearview Ave Lancaster 
Pa 
Secy. F. C. Belsak, Energy Control C 


1601 North Front St., Harrisburg, Pa 


Meeting: Fourth Tuesday, 8 P.M., York, Lancaster 


& Harrisburg alternately 
CENTRAL NEW YORK (SYRACUSE) 


Chrm. Fred Lingel, 712 Summer Ave., Syracuse 
Secy. James Shepard, RD |, Fayetteville, N. Y 
Mestine First Monday, 8 P.M., Dinner 6:00 P.M 


Conran, OHIO VALLEY (PADEN CITY, W. VA.) ) 
Pres anew Clark, 125 P St r 
WwW 
Secy “7 E. Starn, 751 Maple Ave., Martinsyv 
W. Va 
Meetings: First Tuesday, Dinner 
way Grill, Rt. No. 2 


7:30 P.M., H 


CHARLESTON 
Pres on R. Gilmer, 4/8 Bee Ay 
wW.V 

Secy John K. Younkins, 509 

600 Biagley Ave 


o 


00 P.M 
CHICAGO 
Pres < E. Haase, ternat M 


¥. e. "Ertsman, Rm. 1420 Fisher B 
Meeting: First M fd "h PM. B 
278 N 

CINCINNATI 
. C. Bachelor, 607 American B 
“R. E. Surkamp, 7347 R 
36 , 
Mv 
CLEVELAND 
rre M. M. McMillen, ‘ rs 

J. G. Simpson, |97 thaate Av 

Nee nil 
COLUMBUS 
re Kenneth |. Lea, . » Ave 


y. Robert W. Mz-Pherson, 689 


a. 
~ * Hendricks, A y B 
= ? VW 4 
H. E. Bishop, W. Va. Pulp & 
Ma 
630 PM. A ritags ag Rae-og 
DENVER 
Pres. W. W. Corbin, 344! R 


L. C. Kahler, 26¢ 


DETROIT 
Pres . Ralph A. Hoxie, 44 Ff r 


y oe J. Laile, 852 B 


Meet . Dw 


EASTERN, NEW YORK 
R. Ww. Carter, 


y F. A. Ludewig, k 


EDMONTON 
Pres. M. Stewart, Nth Ay 
Alberta nada 

E. Ss. mevourey, 
ton A ot « 
Meeting: I . plese % 

FOX RIVER VALLEY 

Pres. Carl Lindwall, 605 Thayer St. R 


Paul Giesler, Char Paper M 
5a WwW 
Meet } First Tue jay 1-30 PM 
PM_ var 
nn 


. E. Hansen, eeds & Northrur 


“4 Glen V. Derflager, 4 Ky 


Meetir y: Last Monday, 8:00 P.M., A 
muna 
Pres. Leon Stewart, 5000 W 
ingiar 
George Bockstahler, 34S. Cas 
iar 
Meetina: F T 7:00 PM 


KALAMAZOO VALLEY (KALAMAZOO, MICH.) 


Pres. S. D. Hastings, 140 South Ave 
Battle Creek, Mict 
Secy . E. Rutherford, Waruf Dr 


7 abe Fourth Wednesday. C ymbus 


KANSAS CITY 


Pres oe C. Brous, 8827 Maiden Lane, Kansas 
City 

Secy 4 J. Bumsted, 4 Washingt t. Kansa 
City. M 

Meeting: Second Tuesday, 7:30 P.M., Room 106 


Science Bidg., Univ. of Kansas ¢ 
LAKE CHARLES (LAKE CHARLES, LA.) 
Pres. A. T. Clinger, 3803 Auburn Dr., Lake 
Charies, La 
Secy. W. L. Willoughby, 3508 | siana Ave 


Meeting: First Wednesda stter yet WA 
mbia ° thearn Rerreat Ha 


LOS ANGELES 


Pres Orton H. Wisegarver, 850 W. Ave 
Ange C 
Secy Rober Ww. Fuiwider, 5225 Wilshire Blvd 
Angeles 34 ) 
Meeting r 
LOUISVILLE 
Pres. Whitney Miller, 2 
Ky 
James Whitehead, 604 West M 
Ls y 
Meet } Firet VW 4 2 PW 
M LWAUKEE 
comes Morse, M M 
M A. Embertson, 
Meet ’ ‘ M. Q Dw FCow R 
MONTREAL 
es Tom His! oP, k 
“J. R. White, | , ho O6 Sta Bid 


MUSCLE SHOALS 
Pre Atherton Hastings 


George Megar, 


NEW JERSEY (NEWARK, NJ 
F Nathan 8B. Bartleson, 4¢ 
Eliot R. Hill 25 * 


‘ 


NEW ORLEANS 
F H.R. Gilbert, 
David G. Founds 

NEW YORK 
J. M. Maitland, ; 


R. A. Hutcheon, 


NIAGSRA FRONTIER (BUFFALO 
A. Spence, R . 
R. K. Kaminski, N : 


N )RTHERN CALIFORNIA OAKLAND, CALIF 
Roger U. Stanley, 74 kw 


Ralph |. Brogie, 


NORTHERN INDIANA (WHITING 
f eo W. Zugbaum, 4 


4 Baum Beckman, 


NORTHEAST TENNESSEE KINGSPORT TENN 
f Clifford W. Garritson, !6: t 


Ss. E. Abernathy. 


345 WOM oc. f 
NORTH TEXAS DALLAS 
. E. Harris 
M. L Freudenthal, 
OAK RIDGE 
A. L. Conner, East Rd. Rt. N K 


D. S. Toomb, Jr., Rt. 3 


Meeting: First Wednesday. 8 PM Ridge Re 
stion Ma 
OGLETHORPE (SAVANNAH, GA 
res. James E. Overall, f Box 154 
R. A. Coffield, 2219 E. 39th St va 
Matis ; jf xy. 8 P.M. Re K 
watt R yvannah & 5, “ ¢ 
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PADUCAH 


Pres. Edward George, Carbide and Cart 
| C P.O. Box 748 Bi gr Ky 
Secy. John B. Russell, 710, Room 131 
bide and Carbon Ch 1 C Padu 
Meeting: Third Tuesday, 7:45 P.M. Pa 

eae Aud 


PANHANDLE | (PHILLIPS, TEXAS) 
es. Wm. B. Wyatt, Jr., Box 322, Pt 
$. G. Huskinson, Box 322 


Meet + rd | fay, C er, 7:30 P.M 


PERMIAN BASIN (ODESSA, TEX 
H. V. Peoples, 905 W. 2ét! 


W. R. Henry, F Box 1262, Odessa 
Meet 3: Se i Tuesday. Dinner eet ) 
PM 


PHILADELPHIA 
Robt. T. Sheen, M Roy 


Merr hia 18 


y Y. Wayne Miller, 


PITTSBURGH 
Leslie R. Driskell, 273 Bayw i Ave 


Bernard H. Bremer, Har 
Meet » f th M is er and M 


PORTLAND 
rr E. A. Woodworth, Jr., 


Vernon S. Robyn, M 


PRESQUE ISLE (ERIE, PA 
f A. R. Davidson, 3422 Arg Ay 
A J. Johnson, 439 East 24? ? 


hs ‘ aon Ph 


RICHL LAND. RICHLAND. WASH 
G. F. Ehlers, 1407 Roberdea . 


L. E. Ziege, | Ve ‘ . 
ROCHESTER, N.Y 
w I Caldwell, 85 Maribor Rd 


Ralph ~ Schwartz, Jr., 


VV ‘ R 


SABINE NECHE! 5 ORANGE, TEXAS) 
f Robert L. Mahood, 


L.A Desormeous, 2 


SAVANIN AH RIVER. NO. AUGUSTA, S.C 
Wm M Eaton, |704 xtor St 


Chas A Whitmore, 22 


SARNIA SARNIA ONT 
John P Heatley, 240 Kathleen Ave 


Robert | F. Brayne, R.R. N M 


Mv ‘ w+ Vv 1 rs < VW ves 
sc 1070 VALLEY WAVERLY, “OHIO 
s. J. G. Henry, RR ¥$V 
H. L. Henley, 403 rd Ave 
SEATTLE 
res Peter i... Belise, Me 
Frank § Melder, 2439 7éth N.E., B 


Mert . 1 Friday 30 P.M 


SOUTH TEXAS CORPUS. CHRIST! 


S. Oswalt, 
, omer & y ty f Box 637, Falf 


Meet ,: First Thursday »-3 P.M... ( 
ST. LOUIS 
Pr L. D. Cipriano, 2¢ 

W. G. Lee, 6935 Rave 


Meet >: First Wed eda sfter first M 
v } WwW 1ay v 


TAMPA BAY 
John McDonald, 206 S. Highla 
y ual W. Marshall, 6925 8th Ave 
ersbura. Fla 
Meet Tarr 
TOLEDO 
Pres. Howard Daily, 2443 Lawre Ave 
Joseph L. Jacobs, 1426 Queer 
Meeting: Third Tuesday, 8:00 P.M., Edis 
Bilda West Delaware Ave Toled 
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ve (LEASIDE ONT 


i 


hee 


John W. Huether, 
C ar Cana | 


arth Tr aes Cink we 


TULLAHOMA (TULLAHOMA, TENN.) 


Henry T. Chapek, P.O. Box 492 


Mack R. Mulkey, 206 Bragg 


Me M 
TULSA 
Pres. S. M. Bagwell, 1544 £ 
y. Oliver L. Clay, Box 4128, Walker Stat 
Me PW R 
TWIN CITIES 
D. L. Olson, 75 th A 
, G. W. Sayer, Rt. No. 5. Exce » oa 
Aeet 3: 7:30 P.M rf 4-20 F 


WASHINGTON 


Raymond E. Miller, Nava 
‘ . Ma 
Dr Alfred Henley, 


4 nA 1A 2g) Ph 


WA AYNNE COUNTY (DETROIT 


Don C. Roberge, 6362 | Ay 


MA 
Clarence Ellison, 2443 


WICHITA 


4 


8 J. Alberts, 
y Dale H. Hugley, 2: 


tv ; ? Pw 


WILh MiINGTON 


wm. A. Crawford, 


J P. empiver. 3 ' T t B 


PHOTO 
EQUIPMENT... 


| Geared to 


> INDUSTRIAL 


& SCIENTIFIC Uses 


FREE 55th Annual Catalog 


96 Poges crammed 
with THOUSANDS of 
Newest Photo Tools, 
Comeras (Press, Stu- 
dio, Candid, Special 
Purpose, etc.), Lenses, 
Projectors, Lighting 
Equipment, Develop- 
ing Equip., Enlargers, 
etc., for Amateur — 
Professional in daily 
Scientific or Indus- 
trial work. 


a 
CAMERAS—of all types! Special pur- 
pose, Photomicrography, Laboratory, NEW 
POLAROID LAND BACK, etc. 
NSES— World’s Jargest stock from 
2”. — All speeds, and types, 
special Mounts, Lenskoting, etc. 


LABORATORY EQUIPMENT — 
tainless Steel Equipment, Dryers, etc. 


Write TODAY to... 


PROTO Ceulrmenrt 


Burke « James, Inc. 


FINE PHOTOGRAPHIC EQUIPMENT SINCE 1897 
321 S.Wabash Ave., Chicago 4, Illinois, USA 


Please mention ISA JOURNAL when writing. 








Measurements Corporation 
MODEL 80 


STANDARD SIGNAL 
GENERATOR 


2 Mc. to 400 Mc. 
Individually Calibrated Direct-Reading Dial 


FREQUENCY ACCURACY: =0.5% 


OUTPUT VOLTAGE: 0.1 to 100,000 
microvolts. 


OUTPUT IMPEDANCE: 50 ohms. 


MODULATION: Amplitude modulation 
0 to 30%. Internal modulation 400 
and 1000 cycles. Provision for exter- 
nal pulse and amplitude modulation. 


POWER SUPPLY: 117 volts, 50/60 
cycles. 70 watts. 


MEASUREMENTS 
ele] a 2e) 7. Gales, | 


Telek, Baek, | FY) NEW JERSEY 


The Instrument 
Air Dryer 


with all 
the 
features 





- 


% Exclusive Finned System Desiccant Chambers 

% Automatic, Semi-Automatic, or Manual Control 

%& Compact Functional Design (ASME Code) 

% Safety interlock Control System 

%& Atmospheric and Pressure Regeneration Circuits 
% Moisture Indicator and Instruments Panel Mounted 
% Superior Desiccant 

%& Exit Dewpoint below minus 40°F at line pressure 


%& Steam and Electric Reactivation 
SEND FOR 


Illustrated 
Bulletin 


Submit your Dryer problems to our 
experienced instrument engineers 
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y TEC HNIC AL LITERATURE 


INTEREST 





by George F. Gardner 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


“ULTRA-SPEED TRANSIENT DY- 
NAMIC ANALYZER FOR MECHANICS 
AND BALLISTICS” John C. Lindsay and 
A. Victor Masket; Rev. Sci. Instr. Vol. 25 
No. 7, pp 704-711, July 1954. Photo- 
electric device to measure transient accel- 
erations and decelerations of projectiles 
up to 10° ft. per second with an accuracy 
of 2 per cent. 
“REVIEW OF SOME METHODS OF 
FLOW MEASUREMENT” W. A. Wild- 
hack; Science Vol. 120--No. 3110, pp 191- 
197, Aug. 6, 1954. Covers briefly (a) range 
extension for rotameters, (b) critical 
flow nozzle, (c) viscous resistance ele- 
ments, (d) acoustic flowmeter, (e) electro- 
magnetic induction of flowmeter and (f) 
‘‘mass” flowmeters of several types. 18 
references. 


“CONCENTRATED ARC LAMPS AND 
THEIR APPLICATIONS” Lawrence J. 
Moynihan ; Sylvania Technologist Vol. 7 
No. 3, pp 67-69, July 1954. A description 
of characteristics and applications § to 
microscopy, lens testing, and optical in- 
spection problems. 
“LEVEL-INDICATING RECORD AND 
CONTROL INSTRUMENTS” Ralph V. 
Coles ; Tele-Tech Vol. 13—-No. 7, pp 62-64, 
July 1954. Information on the character- 
istics of capacitance relay circuits and 
their associated probes used in instrument 
and control applications. 

“THERMAL CONDUCTIVITY OF 
GASES” F. G. Keyes; Trans. ASME Vol. 
76—-No. 5, pp 809-816, July, 1954. New 
data on eleven common gases at various 
temperatures and pressures, together with 
viscosity values found in available litera- 
ture. 28 references. 

“THERMAL CONDUCTIVITY OF SOME 
INDUSTRIAL LIQUIDS FROM 0 TO 
100 C” H. L. Mason; Trans. ASME Vol. 
76—No. 5, pp 817-821, July 1954. Data 
carefully documented, from various sources 
on 21 liquids, together with temperature 
coefficient of thermal conductivity. 16 
references. 

“THE THERMAL CONDUCTIVITY OF 
FLUIDS” A. F. Schmidt and B. H. Spur- 
lock; Trans. ASME Vol. 76-——-No. 5, pp 
823-830, July 1954. Describes an apparatus 
for measuring the thermal conductivity of 
gases, liquids and vapors over a_ wide 
range of temperatures and gives, as an 
example of its use, data on thermal con- 
ductivities of furfural vapor and liquid. 
43 references. 

“THE THERMAL CONDUCTIVITIES OF 
SOME ORGANIC LIQUIDS” M. F. Dick 
and D. W. McCready; Trans. ASME Vol. 
76—No. 5, pp 831-839, July 1954. Describes 
the construction of a horizontal parallel 
plate apparatus as used in the determina- 
tion of thermal conductivities of nineteen 
liquid organic compounds at 20 and 60 C. 
“THE CALCULATION OF PROCESS 
CONTROL SETTINGS FROM FRE- 
QUENCY CHARACTERISTICS N. 
Ream; Trans. Soc. Instr. Technol. (Lon- 
don) Vol. 6—No. 1, pp 19-28, March 1954. 
Discusses selection of process control set- 
tings in terms of mathematical control 
theory and gives rules for obtaining the 
best transient response to a disturbance. 
“AUTOMATIC COMBUSTION CON- 
TROL” J. C. Farquhar; Trans. Soc. Instr. 
Technol. (London) Vol. 6 No. 1, pp 29- 
45, March 1954. Discusses and compare 
the advantages and limitations of combus- 
tion control by the following methods (a) 
oxygen analysis, (b) fuel-air ratio, (c¢) 
tings in terms of mathematic control 
steam-air ratio. 

“THRUST MEASUREMENT IN FLIGHT” 
J. D. Humphreys; Aero Digest Vol. 69% 
No. 3, pp 50-54, Sept. 1954. 
details of a tailpipe rake 
perature and pressure probes 
requires no tedious calibrations 
thrust values. 


Constructional 
containing tem- 
and which 

to obtain 


“ACCURATE ANALYSIS WITH AN IN- 
FRARED DOUBLE-BEAM SPECTROM- 


ETER” Robert Schnurmann And Edward 


Kendrick ; Anal. Chem. Vol. 26 No. 8, pp 
1263-1269, Aug. 1954. An examination of 
the effect of instrumental factors on ana- 
lytical accuracy with a discussion of the 
advantages of the different spectra 
methods in cases where the spectra of two 
samples are very similar. 24 references. 


821. “AUTOMATIC MASS SPECTROMETRIC 
ANALYSIS” B. F. Dudenbostel, Jr. and 
William Priestly, Jr.; Anal. Chem. Vo! 
26--No. 8, pp 1275-1278, Aug. 1954. A re- 
port on the application ‘of automatic peak 
selectors and digital converters with asso- 
ciated computing equipment, to comme 
cial spectrometers. 

822. “CONTINUOUS RECORDING OF CON- 
CENTRATION OF ORGANIC MATTER 


825. 


826. 


827. 


828. 


830. 


831. 


IN WASTE WATER” Richard Kieselbach ; 
Anal. Chem. Vol. 26— No. 8, pp 1312-1318, 
Aug. 1954. Instrument which measures and 
records total organic carbon concentration 


in p.p.m. by weight. Constructional detail! 
are presented and a typical record i 
shown. 

“AN AUTOMATIC DIFFERENTIAL PO- 
TENTIOMETRIC TITRATOR” HH. VY 
Malmstadt and E. R. Fett; Anal. Chem. 
Vol. 26--No. 8, pp 1348-1351, Aug. 1954 
Account of experiments with a titrato: 


which automatically determines the in- 
flection point and turns the buret off when 


this point is reached. 
. “AUTOMATIC RECORDER FOR CON- 
TINUOUS DETERMINATION OF OXY- 


GEN IN GASES USING THE DROPPING 
MERCURY ELECTRODE” Trescott B 
Larchar Sr. and Michael Czuha, Jr 


Anal. Chem. Vol. 26 No. &, pp 1351-13 
Aug. 1954. Constructional and pe Pn 
ance details of a recording system for 


determination of oxygen content in the 
range 0-1 percent by volume. 

“AN INSTRUMENT FOR MEASURING 
THE RELATIVE CHIP RESISTANCE OF 
PAINTS” E. P. Brightwell; ASTM Bulle- 
tin No. 200, pp 53-55, Sept. 1954. Construc- 
tional details and test data on a device for 
measuring the relative chip resistance of 
paint systems. 

“TAPE CONTROL IMPROVES 
CONTROL” W. I. Bendz and 
Automatic Control Vol. 1 No. 3, 
Sept. 1954. Non-technical 


QUALITY 
J. Kamm ; 
pp 10-14, 
account of ap- 


plication of tape programming to u!tra- 
sonic inspection equipment. 
“DIGI-CODER: BRIDGING THE GAP 


FROM MEASUREMENT TO AUTOMA- 
TION” Robert K. Stern; Automatic Con- 
trol Vol. 1—No. 3, pp 20-23, Sept. 1954 
Description of how this commercial device 
functions and information on its appli- 
cations. 

“A NEW 12-ELEMENT AUTOMATIC 
OSCILLOGRAPH AND APPLICATION 
ON THE BONNEVILLE POWER SYS- 
TEM” C. M. Hathaway, W. L. Davis and 


J. R. Curtin; Commun. & Electronics 
(A.LE.E.) No. 14, pp 307-312, Sept. 1954 
Description of device for recording volts, 


amperes, and watts during fault conditions 
on power systems. 

. “THICKNESS GAUGE FOR DIELEC- 
TRIC MATERIALS” W. W. Woods ; Com- 
mun. & Electronics (A.1.E.E.) No. 14, pp 

320-324, Sept. 1954. An instrument based 
on the variation of mutual inductance of 
two coils when brought near a metal sur- 
face. Metal surface may be a piece of 
aluminum foil applied to back surface of 
dielectric Sheet being measured. Range of 
instrument is from 0.2 to 0.4 inch thick 
ness. 


“ANALYSIS AND SYNTHESIS OF SAM- 
PLED DATA CONTROL SYSTEMS” Eli- 
ahu A. Jury: Commun. & Electronics 
(A.1.E.E.) No. 14, pp 332-346, Sept. 1954. 
A treatment using the method of the z 
transform. Design criteria are given which 
relate the transient response of sampled 
data systems and the frequency response. 
“THE CYCLIC INTEGRATOR—A DE- 
VICE FOR MEASURING THE FRE- 
QUENCY RESPONSE OF MAGNETIC 
AMPLIFIERS” T. Dunnegan, Jr. and J. 





833. 


S34. 


S35. 


2. “MAGNETIC 


D. Harnden, Jr.; Commun. & Electronics 
(A.LE.E.) No. 14, pp 358-364, Sept. 1954. 
Description of equipment and technique to 
measure magnetic amplifier frequency re- 
sponse. An analytical expression for the 
transfer function of a full-wave self-satu- 
rating magnetic amplifier is developed. 
DRUM RECORDING OF 
DIGITAL DATA” Albert S. Hoagland; 
Commun. & Electronics (A.1.E.E.) No. 14, 
pp 381-385, Sept. 1954. A study of (a) dis- 
tinctive characteristics of a magnetic drum 
digital recording unit, (b) input-output 
relations for various binary coding tech- 
niques, (c) recording geometry 
“SHAPING OF THE CHARACTERISTICS 
OF TEMPERATURE SENSITIVE ELE- 
MENTS” Edward Keonjian and J. §S 
Schaffner; Commun. & Electronics 


(A.L.E.E.) No. 14, pp 396-400, Sept. 1954 
Describes, in practical terms and simple 
mathematics, a method for shaping the 
electrical resistance characteristics of tem- 
perature-sensitive clement 

“A SIMPLIFIED STANDARD CELL 
COMPARATOR” J. H. Miller; Commun. 


& Electronics (A.1.E.E.) No. 14, pp 413- 
116, Sept. 1954. Designed for use in com- 
paring working standard cel with the 
potential of the normal or saturated cell 
used as laboratory standard 


“CAN YOU USE AN UNUSUAL COM- 
PUTING DEVICE?” Edward surgess ; 
Control Engng. Vol. 1 No. 2, pp 32-34, 


Oct. 1954. An illustrated description of the 
spherical integrator. This has the feature 
that it reads out the components paralle! 
to the x axis and the y-axi Five possible 
uses are illustrated 

836. “EDDY-CURRENT TESTING: A NEW 
TOOL MAKES INSPECTION AUTO- 
MATIC" Richard Hochschild; Control 
Engng. Vol. 1 No. 2, pp 35-41, Oct. 1954 
Concerned with the application, circuitry 
and arrangement Tabulation is included 
comparing features of eddy current testing 
with other forms of test method 

837. “ANALYSIS MOVES FROM LAB TO 
LINE” Paul A. Wilks, Jr.: Control Engng. 
Vol. 1 No. 2, pp 42-46, Oct. 1954. A short 
review of typical applications of on-stream 
continuous analyzers and some discussion 
of their requirement 

S38. ““CHARACTERIZING VALVES 
THROUGH FEEDBACK” Henry M. Payn- 
ter; Control Engng. Vol. 1 No. 2, pp 47- 
40, Oct. 1954. Application of the feedback 
concept to accomplish desired valve per 
formance without recourse to inconvenient 
mechanical constructions 

839. “INDUCTION HEATING CONTROL" 
John V. Metzger; Control Engng. Vol. | 
No. 2, pp 50-54, Oct. 1954. Discusses the 
forms of induction heaters and tempera- 
ture control of the workpiece by both 
direct and indirect methods 

840. “AUTOMATICALLY PROPORTIONING 
SOLIDS” Lawrence Lowy ; Control Engng. 
Vol. 1 No. 2, pp 55-57, Oct. 1954. A gen- 
eral discussion of solids meters with sche- 
matic illustrations and approximate costs 
of 7 types 

S41. "MAN AS A SERVO COMPONENT” 
Joel Greene; Control Engng. Vol. 1 No 
2, pp 58-63, Oct. 1954. Ana'yzes the human 
being as a control component and shows 
what is necessary in the rest of the con 
trol system to fit his responses and actions 

842. “HOW TO COUNTERACT WEIGH-BELT 


843. 


S44. 


FEEDER LAG” Walter C 
trol Engng. Vol. 1 No. 2, 
1954. Short note on a method for deter- 
mining and applying the time- 
program for shifting the set point of the 
load controller 

“AUTOMATION—HOW NEW IS 
Albert F. Sperry 
No. &, pi 


Saeman ; Con- 
pp 69-70, Oct 


correct 
iT?” 


; Chem. Engng. Vol. 17 
Aug. 1954. Short note giving 


ome perspective on this subject with some 
estimations of future trends 
“GUIDED MISSILE RANGE INSTRU- 


MENTATION —A NEW ELECTRONIC 
ART” M. S. Friedland; Convention Rec. 
IL.R.E. Vol. 2 Part 5, pp 48-57, 1954. A 
general description with illustrations of 
the instrumentation for the Long Range 
Proving Ground. 


S45. “THE GAMMA RAY PINHOLE CAMERA 
WITH IMAGE gg + nal Robert K 
Mortimer, Hal. O. Anger and Corne iu 
\. Tobias ; Convention ee. I.R.E. Vol. 2 
Part 9, pp 2-5, 1954. Results of some ex- 
periments with a device ultimately in- 
tended for displaying the accurate in vivo 
distribution of radioactive substances in 
the form of visual imayes 

846. “BIOLOGICAL TRANSDUCERS” S. S 


Stevens; Convention Rec. LR.E. Vol. 2 

Part 9, pp 27-32, 1954. Thought-provoking 
comments on some of the transducing ele- 
ments with which man is provided. Some 
of the factors which are still not under- 
stood are enumerated and some comments 
on the reversibility of these transducers 
are included. 


ISA Journal 








860. 


861. 


862. 


863. 


De: 








im 


ie 


ne 
‘"- 
its 


rs 


al 





847. 


849. 


850. 


- “BROOKHAVEN 


**BIOLOGICAL SERVOMECHANISMS 
AND CONTROL CIRCUITRY” Otto H. 
Schmitt; Convention Rec. LR.E. Vol. 2 
Part 9, pp 34-41, 1954. Some appropriat« 
comments on a very complex subject. 


ELECTRONICS IN- 
STRUMENTATION PROGRAM” W. A. 
Higinbotham ; Convention Rec. I.R.E. Vol. 
2. Part 9, pp 45-50, 1954. Among subjects 
discussed are (a) instrumentation for scin- 
tillation spectrometry, (b) the gray wedge 
analyzer, (c) a non-overload amplifier and 
a pulse stretcher. 

“NON-REACTOR ELECTRONIC WORK 
AT ARGONNE” Thomas Brill ; Convention 
Rec. I.R.E. Vol. 2—-Part 9, pp 51-60, 1954 
Covers (a) circuitry for measurement of 
resistances in the range 10° to 10°* ohm 
and (b) the instrumentation for a simple 
mass spectrometer. 

“NON-REACTOR ELECTRONICS AT 
LOS ALAMOS” R. J. Watts; Convention 
Rec. I.R.E. Vol. 2. Part 9, pp 61-66, 1954 
Covers (a) mercury pulse 
multichannel 
amplifiers 


generator! ib) 


analyzers, (c) overloadable 


851. “INSTRUMENTS USED WITH EXPER- 
IMENTAL REACTORS” Eimer J. Wade: 
Convention Rec. LR.E. Vol. 2. Part 9, pp 
79-82, 1954. Covers logarithmic amplifier 
and their modifications 

852. “AN APPROACH TO A COMPANY- 


861. 


863. 


- “INDUSTRIAL 


. “MULTIPLIER 


. “CONTINUOUS RECORDING 


OWNED FREQUENCY STANDARD" 
John W. Smith; Convention Rec. I1.R.E. 
Vol. 2. Part 10, pp 34-37, 1954. Explain 
the reasons for the growing interest in thi 
subject and outlines a method for the ac 
quisition and operation of this equipment 
PUNCH CARD AUTO- 
MATIC CONTROL DEVELOPMENT" 
Wilfrid L. Atwood ; Convention Rec. 1.R.E. 
Vol. 2. Part 10, pp 63-66, 1954. A typical 


industrial batch process is described, show- 
ing how the punched card is used as the 
master control to set up control points so 


that an unskilled operator may operate the 
equipment to give optimum results 


. “ELECTRONIC FLOW MEASUREMENT 


AND CONTROL” Eugene Mittelmann;: 
Convention Rec. 1.R.E. Vol. 2. Part 10, p 
69, 1954. Abstract only 


- “NEW ELECTRIC DEVICE TO DETECT 


LEAKS OF INFLAMMABLE GASES” 
W. C. White; Elec. Engng. Vol. 7 No 
9, pp 806-808, Sept. 1954. When alumina 
contains an alkali metallic salt, it become 
electrically conductive to a varying degree 
in the presence of a smal! amount of in 
flammable gas. This element with associ 
ated circuitry, can detect a leakage rate of 
combustible gas of about one cubic inch 
per hour 


- “ELECTRICAL CONTACTS” Part 1, fF 


J. Spayth and V. EF. Heil; Elec. Mfg. Vol 
54. No. 3, pp 92-97, Sept. 1954. Short dis- 
cussion of film resistance, metal transfer 
erosion, sticking or welding and energy 
dissipation for various contact material 


. “ELECTRICAL CIRCUITS FOR WEIGHT 


MEASUREMENT” Part 2, Gerald ¢ 
Mayer ; Elec. Mfg. Vol. 54 No } pp 136- 
142, Sept 1954. Concluding article. For 
previous listing see reference No. 720 

FOR ANALOG COM- 
PUTERS” C. J. Savant, Jr. and R. ¢ 
Howard; Electronics Vol. 27 No. % pp 
144-147, Sept. 1954. Electronic circuit that 
takes logarithm of each term, adds them 
and takes antilogarithm of sum. Applica- 
tion of device to improving response of 


servo loops is illustrated 





. “TEMPERATURE-COMPENSATED AIR- 
CRAFT FUEL GAGE” Robert J. Levine; 
Electronics Vol. 27 No. 9% pp 160-161 


Sept. 1954. Gage of the capacitance typ 
with compensating capacitor immersed in 
fuel at tank bottom to correct for change 
of dielectric constant of fuel with tem 
perature 
OF THE 
HUMAN HEART-RATE” W. E. Boyd and 
W. R. Eadie; Electronic Engng. (London) 
Vol. 26 No S18, pp 330-334, Aug 1054 
The problems due to physical movement 
of the subject which arise in recording 
the human heart-rate are reviewed and 
a new cardiotachometer which overcomes 
these problems is described. 41 reference 
“A COUNT-RATE METER” E. W. Puls- 
ford; Electronic Engng. (London) Vol. 26 
No. 318, pp 356-359, Aug. 1954. Circuitry 
of an instrument, in which the loss of 
counts due to resolving time, is compen 
sated for by setting in a known correction 


2. “A SIMPLE GLARE METER” V. J. Jehu; 


Electronic Engng. (London) Vol. 26 No 
318, pp 359-360, Aug. 1954. Description of 
a photoelectric device for evaluating the 
glare due to approaching automobile head- 
lamps. 


“AN AUDI FREQUENCY PHASE 
METER” F. P. Moss; Electronic Engng. 


(London) Vol. 26 No. 318, pp 361-363, 
Aug. 1954. Description of a direct reading 
instrument for the measurement of phase 
difference between two signals in the range 
30 to 30,000 cycles per sec. 


December 1954 


864. 


865. 


> 


56 


867. 


zx 


86 


869. 


870. 


x 
~ 


Zz 
~ 
a 


s 
~~ 
~a 


- “ATMOSPHERIC 


- “MEASUREMENT OF 


- “TECHNIQUES 


. “CAPILLARY 


- “SHORT-TIME 


. “THE 


“THE VALVE FLOW COEFFICIENT, Cv 
AND ITS CONTRIBUTION IN CONTROL 
VALVE SIZING” Ralph A. Rockwell; 
Heat. & Vent. Vol. 51—-No. 8, pp 76-79, 
Aug. 1954. Simple, practical article show- 
ing the use of the coefficient with an 
illustration of the valve sizing procedure. 
“INSTRUMENTATION — MASS SPEC- 
TROMETRY” B. W. Thomas; Ind. & 
Engng. Chem. Vol. 46 No. &, pp T1A-72A, 
Aug. 1954. Review of some pertinent items 
presented at ASTM Committee E-14 meet- 
ing during week of May 24, 1954 
POLLUTION” Louis 
McCabe; Ind. & Engng. Chem. Vol. 46 
No. 8 pp &87A-88A, Aug. 1954. Salient 
points extracted from five papers on defi- 
nition, appraisal, and control of odors 


Papers included in ASTM Symposium on 
Odor, June 13-18, 1954. 

“INSTRUMENTATION IN THE POT- 
TERY INDUSTRY” A. M. Gayes; Instru- 


ment Practice (London) Vol. & No. &, 
pp 688-695, Aug. 1954. Descriptive account 
of conventional British practices. 


. “THE RELATION BETWEEN TORQUE 


AND ELECTRICAL RESISTANCE OF 
CONTROL SPRINGS” G. F. Tagg; In- 
strument Practice (London) Vol. & No 
8, pp 701-702, Aug. 1954. Brief article with 
curve giving resistance vs torque for phos- 
phor-bronze springs of various thicknesses 
“JET-ENGINE TESTING” R. D. Burdett 
and B. F. Burdick; Instruments & Auto- 
mation Vol. 27 No. &, pp 1294-1295, Aug 
1954. Account of some of the commercially- 
available equipment currently with com- 
ments on needed improvements 

“QUESTIONS AND ANSWERS ON X- 
RAY ANALYSIS” Vern W. Palen; In- 
struments & Automation Vo!. 27 No. &, 
p 1299, Aug. 1954. Fourteen of the more 
basic questions on this subject, with an- 


swers 
. “AIR-TEMPERATURE MEASUREMENT 


ON A 420-FOOT TOWER” Daniel A 
Mazzarella and Donald K. Kahl; Instru- 
ments & Automation Vol. 27 No. &, pi 
1306-1309, Aug. 1954 Account of aspirat- 
ing thermometers with radiation shields, 
installed at eight working levels on tower 
and provided with remote recording in 
strumentation to give precise data for 
meteorological studies 
OXYGEN UP- 
TAKE BY OXIDATION-REDUCTION 
POTENTIAL” John P. Horton; Instru- 
ments & Automation Vol. 27 No. &, pp 
1312-1313, Aug. 1954. An account of the 
principles involved together with test re- 
sults on small dairy waste disposal plants 
FOR INCREASING 
FLOWMETER RANGEABILITY” E. A 
Ford; Instruments & Automation Vol. 2 
No. 8, pp 1319-1320, Aug. 1954. Discusses 
(a) multiple chambers; (b) multiple meter 
differential limit controllers ; 
id) limiting controllers; ‘e) 
controllers 


runs; tc) 


auto-selector 


VISCOMETER WITH 
CONTINUOUSLY VARYING PRESSURE 
HEAD” Samuel H Maron, Irvin M 
Krieger and Arthur W. Sisko; Jour. App. 
Physics Vol. 25. No. 8, pp 971-976, Aug 
1954. An instrument in which a falling 
mercury column forces the sample through 
the capillary. Data are preesnted for New- 
tonian and non-Newtonian fluids 


- “ON THE CHROMATIC FIELD ABER- 
RATION OF THE MAGNETIC ELEC- 
TRON LENS IN THE ELECTRON 
MICROSCOPE” Nozomo Morito; Jour. 


App. Physics Vol. 25. No. &, pp 986-993, 
Aug. 1954. A theoretical study. 
FREQUENCY MEAS- 
UREMENT OF NARROW-BAND RAN- 
DOM SIGNALS IN THE PRESENCE OF 
WIDE-BAND NOISE” Peter M. Schul- 
theiss, Conrad A. Wogrin and _ “Felix 
Zweig ; Jour. App. Physics Vol. 25 No. &, 
pp 1025-1036, Aug. 1954. Certain applica- 
tions require the measurement of the 
center frequency of a symmetrical power 
spectrum in the shortest possible time. 
Two instrumentations for short-time fre- 
quency measurement, the autocorrelator 
and the frequency discriminator, are ex- 
amined for their ability to accomplish this 
task. 


- “THERMAL DIFFUSIVITY OF METALS 


AT HIGH TEMPERATURES” D. Rosen- 
thal and N. E. Freidmann; Jour. App. 
Physics Vol. 25— No. 8, pp 1059-1060, Aug 
1954. Communication describing a means 
for measuring thermal diffusivity in the 
range from approximately 70 C to 500 C 
Method utilizes moving heat 
references. 

ACID DEW-POINT” J. R. Ry- 
lands ; Jour. Inst. Fuel (London) Vol. 27 
No. 161, pp 299-309, June 1954. The acid 
dew-point is defined as the temperature 
at which the combustion gases become 
saturated with sulphuric acid when cooled 
without change of pressure. A portion of 
this article treats of the problems in using 
conventional dew-point meters to measure 
the acid dew-point. 15 references 
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subminiature 


accelerometer 


| o detect and measure 


static or dynamic 
acceleration in ranges from 
+2¢to +100 g, the Model 
F accelerometer is available 
for applications requiring 
miniature components. 


Weighing less than one 
ounce, this accelerometer 
can be attached to light 
machine parts without 
altering their dvnamic 
performance, or it may be 
inserted into small spaces 
previously inaccessible for 
vibration measurements. At 
no sacrifice in performance, 
extremely small size and 
weight are emphasized in 
the Model F accelerometer. 


Please request 
Bulletin No. 4.0. 


LABORATORIES 
* Los Angeles 64, Calif. 
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. “MEASUREMENT OF 


. **RELATIVE 


. “THE AXICON: A NEW TYPE OF OP- 


TICAL ELEMENT” John H. MeLeod; 
Jour. Optical Soc. Amer. Vol. 44—No. 8, 
pp 592-597, Aug. 1954. A description of the 
characteristics of Axicons, universal focus 
lenses, which form a continuous straight 
line of images from small sources. One 
of their promising measurement applica- 
tions is their incorporation in devices for 
the determination of accurate alignment 
of structural parts. 


“A NEW SERIES OF PHOTOMICRO- 
GRAPHIC LENSES” James R. Benford 
and John V. Butterfield ; Jour. Optical Soc. 
Amer. Vol. 44—No. 6, pp 598-600, Aug. 
1954. Description of new Ultraplane “eye- 
pieces,” designed to compensate the resid- 
ual aberrations of microscope objectives, 
notably flatness of field and lateral color. 


These yield a large and _ well-corrected 
image for photomicrography and micro- 
projection. 

. “A NEW PHOTOELECTRIC METHOD 


FOR THE CALIBRATION OF RETARD- 
ATION PLATES” D. D. Randall; Jour. 
Optical Soc. Amer. Vol. 44—-No. 8, pp 
600-602, Aug. 1954. Especially useful for 
calibration of quarter and _ half-wave 
plates, spectral range limited only by the 
sensitivity of photocells used. 


“A COLLABORATIVE STUDY OF CARY 
SPECTROPHOTOMETERS” J. M. Van- 
denbelt ; Jour. Optical Soc. Amer. Vol. 44 

No. 8, pp 641-643, Aug. 1954. Data on 
performance of twelve instruments in 
measuring the absorbance curves of three 
certified glass filters in the visible range. 


“RADIATION CHARACTERISTICS OF 
SEMICIRCULAR, CIRCULAR AND REC- 
TANGULAR SURFACE SOURCES” A. I. 
Mahan and W. F. Malmborg; Jour. Opti- 
cal. Soc. Amer. Vol. 44—-No. 8, pp 644-653, 


Aug. 1954. Theoretical study of these 
sources under conditions where (a) these 
sources radiate uniformly over their sur- 


faces and (b) Lambert's cosine 


law. 


they obey 


SPARK SPEC- 
TRUM INTENSITIES IN THE VACUUM 
ULTRAVIOLET WITH THE FLUORES- 
CENT SENSITIZED PHOTOMU LTI- 
S. E. Williams, M. R. Meharry, 
V. W. Maslen and R. L. Falconer; Jour. 
Optical Soc. Amer. Vol. 44 No. 8, pp 654- 
658, Aug. 1954. Fluorescence’ sensitized 
photomultiplier combined with peak-read- 
ing pulse voltmeter to record intensities 


from a source of the Lyman continuum 
operated at a repetition frequency of 2 
cps. 

5. “A NEW REFLECTING SPECTRO- 
GRAPH CAMERA” C. Moser; Jour. Op- 
tical Soc. Amer. Vol. 44 No. &, pp 660- 
663, Aug. 1954. Design, based on the 


theory of Argentieri, uses spherical mirror 
and a corrector lens with spherical sur- 


faces. Equivalent focal length approxi- 
mately 900 mm, relative aperture f/4, 
useful range 2,590 A to 12,000 A. 


HU MIDITY-TEMPERA- 
TURE RELATIONSHIPS OF SOME SAT- 
URATED SALT SOLUTIONS IN THE 
TEMPERATURE RANGE 0-50 C” Arnold 
Wexler and Saburo Hasegawa; Jour. Res. 
NBS Vol. 53--No. 1, pp 19-26, July 1954. 
Information in graphical form, for solu- 
tions of lithium’ chloride, magnesium 
chloride, sodium dichromate, magnesium 
nitrate, sodium chloride, ammonium su!- 


fate, potassium nitrate, and potassium 
sulfate. 23 references. 
“TESTING OF LARGE OPTICAL SUR- 


WITH SMALL TEST PLATES” 
James B. Saunders; Jour. Res. NBS Vol. 
53—-No. 1, pp 29-34, Ju'y 1954. Description 
of an orderly procedure for testing large 
optical surfaces with relatively small op- 
tical standards. Simplified formulas are 
used to apply a_ statistical method for 
obtaining increased precision. 


“SELF-IGNITION TEMPERATURES OF 
COMBUSTIBLE LIQUIDS” Nicholas P. 
Setchkin; Jour. Res. NBS Vol. 53——No. 1, 
pp 49-66, July 1954. A review of previous 
methods together with a description of 
a practical ignition testing apparatus, 
designed to provide conditions favorable 
to low ignition values. Data on 18 petro- 
leum products and many other industrial 
liquids is 25 references. 


FACES 


included. 25 


“PRECISE COMPARISON METHOD OF 
TESTING ALTERNATING - CURRENT 


WATT-HOUR METERS” A. W. Spinks 
and T. L. Zapf; Jour. Res. NBS Vol. 53 
No. 2, pp 95-105, Aug. 1954. Description 


of a method employing a group of care- 
fully selected alternating-current watt- 
hour meters, which serve as a secondary 


standard group. One of this group, desig- 
nated the “Standard Watthour Meter,” 
is used with multirange instrument trans- 
formers as a reference standard. 


890. 


891. 


892. 


893. 


895. 


896. 


897. 


900. 


901. 


“A GENERAL-PURPOSE 
R. M. F 


ELECTROM- 
Fry; Jour. Sci. Instr. 
(London) Vol. 31--No. 8, pp 269-271, Aug. 
1954. Description of an instrument for 
current measurements in the range 10 
to 10°" ampere by the Townsend null 
method. 


“A PRECISION MICRO-THERMOSTAT 
FOR CRYSTAL X-RAY STUDIES” P. J. 


ETER"” 


A. McKeown; Jour. Sci. Instr. (London) 
Vol. 31--No. 8, pp 271-273, Aug. 1954. 
Furnace construction and temperature 


controlling circuit for device operating 
in range from room temperature to 700 C. 
Temperature element forms arm of Wheat- 
stone bridge to control temperature to 
+ .05 C. 


“AN APPARATUS FOR THE DETER- 
MINATION OF MOLECULAR WEIGHTS 


BY LIGHT SCATTERING” L. Harvey 
and D. Cleverdon; Jour. Sci. Instr. (Lon- 


don) Vol. 31--No. 8, pp 274-279, Aug. 1954. 
Covers design principles and constructional 
details. Apparatus has been applied to 
study of solutions of high polymers. 16 
references. 


“A REFLECTING MICROSCOPE FOR 
INFRA-RED ABSORPTION MEASURE- 
MENTS” K. P. Norris; Jour. Sci. Instr. 
London) Vol. 31--No. 8, pp 284-287, Aug 
1954. A consideration of the factors in- 
fluencing the design of reflecting objec- 


tives with dimensions worked out for 
three satisfactory objectives. 

- “A SURFACE-SCANNING PYROME- 
TER” R. B. Sims and J. A. Place; Jour. 
Sci. Instr. (London) Vol. 31 No. & pp 


293-294, Aug. 1954. Description of a lab- 
oratory prototype of phototube pyrometer, 
designed to measure, at high speed, the 
distribution of temperature over a body 
operating at a temperature in excess of 


1,000 K, 
‘“*‘A SIMPLY-CONSTRUCTED CON- 
STANT TEMPERATURE LIGHT-SCAT- 


TERING PHOTOMETER AND DIFFER- 
ENTIAL REFRACTOMETER” 5S. R 
Caplan; Jour. Sci. Instr. (London) Vo! 


Sel f- 
abso!ute 
concentra- 


No s, pp 
contained design capable of 
measurement of turbidity and 
tion dependence of refractive index. Trans- 
mission can also be measured. Precision 
of transmission measurements is 0.5 per- 
cent; precision of scattering measurement 
is 1.5 percent 


“A STRAIN GAUGE BRIDGE FOR 
CREEP TESTS” L. N. Clarke; Jour. Sci. 
Instr. (London) Vol. 31 No. &, pp 300- 
301, Aug. 1954. For use in measuring 
creep of wood, bridge uses inductive ratio 
arms. For gage factor of 2, measuring 
range is ~0.5 percent strain, with 
bility to 0.0005 percent strain 


“SYSTEMATIC MECHANISM 
Part 1, J. Denavit and R. S. Hartenberg ; 
Mach. Design Vol. 26 No. 9, pp 167-175. 
Sept. 1954. A symbolic notation plus a 
catalog of basic mechanism is described 
to give a method for deducing practical 
mechanism. A group of plane mechanism 
connected by lower pairs are studied using 
this concept. The parameters of a mecha 
nism are defined and a way of writing the 
resulting symbolic representation of a 
mechanism is described 


295-300, 


Aug. 1954. 


reada- 


DESIGN” 


. “NON-LINEAR BEHAVIOR OF  FIL- 
TERED SERVOMECHANISMS” J. Loeb 


Microtecnic (Lausanne) Vol. & No. 4, pp 
212-218, 1954 Mathematical treatment 
with detailed examples (a) operation of 
relay servomechanism with a dead zone, 
(b) transfer function of a gear with back- 


lash. For previous refcrence see No, 788 
- “MOVING IRON RATIOMETER” W 
Horath; Microtecnic (Lausanne) Vol. & 


Initial installment 
description of an _ oil-damped 
instrument suited for use on either A-c 
or D-c and developed originally for us« 
in vehicle testing. 


“INSPECTION OF METALS’ WITH 
ULTRASONIC SURFACE WAVES” Wil- 
lard C. Minton; Nondcstructive Testing 
Vol. 12.-No. 4, pp 13-16, July-Aug. 1954. 
A short account of the theory and practice 
of using the different modes of vibrations 
encountered in ultrasonic testing with 
special emphasis on surface waves. Appli- 
cations of surface waves to actual testing 
problems are illustrated and suggestion 
given for other applications, as yet 
untried. 

“FACTORS IN THE USE OF BLACK 
LIGHTS FOR FLUORESCENT INSPEC- 
TION” J. E. Clarke; Nondestructive Test- 
ing Vol. 12. No. 4, pp 21-25, July-Aug. 
1954. A discussion of the sources of b!ack 
light, the light intensities required for 
satisfactory inspection, and the operation, 
care and maintenance of black light 
equipment. 


No. 4, pp 228-233, 1954. 
covering 


are 


902. 


903. 


904. 


905. 


906. 


907. 


9OR., 


909. 


912. 


913. 


914. 


“GAMMA ABSORPTIOMETRY: A NEW 
TOOL FOR ANALYTICAL CHEMISTRY” 


M. B. LeBoeuf, D. G. Miller and R. E. 
Connally; Nucleonics Vol. 12— No. 8, pp 
18-21, Aug. 1954. Discussion of method 
ard advantages of gamma. scintillation 
photometry over conventional X-ray pho- 
tometry, particularly in the range 50-400 


kev. 

“PROVING HIGH-CAPACITY PIPELINE 
METERS” R t. Speckman and M. lL. 
Barrett, Jr.; Oil & Gas Jour. Vol. 53 
No. 14, pp 84-88, Aug. 9, 1954. Condensed 
description of high accuracy set up for 
in place checking of meters measuring 
flows up to 3,000 barrels per hour. 


“SAMPLING FOR CONTINUOUS ANAL- 





YSIS” Part 2, C. G. Fellows; Oil & Gas 
Jour. Vol. 53 No. 15, p 155, Aug. 16, 
1854. This second installment describes a 


continuous samp!ing system for an oxygen 


enalyzer. 
“RADIATION TECHNIQUES FOR PIPE- 
LINE GRAVITY MEASUREMENT” ID. C 


Brunton and T. P. Pepper; Oil & Gas 
Jour. Vol. 53- No. 17, pp 79-80, Aug. 30, 
1954. Application of a commercial unit 


using gamma ray absorption methods 

“NEW METER MEASURES CRUDE AT 
SEPARATOR” F. L. Resen; Oil & Gas 
Jour. Vol. 53--No. 17, pp 95-96, Aug. 30, 


1954. Short description of a device which 
(a) measures liquid volume; (b) operates 
as liquid-level controller for separator ; 
ic) serve as automatic water meter and 


knockout 
“SOME APPLICATIONS OF THE ELEC- 


TROLYTIC TANK TO ENGINEERING 
DESIGN PROBLEMS” H. Diggle and E 
R. Hartill; Proc. Instn. Elect. Engrs. 


Part 2. Vol 101 No s2, pp 
Aug. 1954. Presents qualitatively, 
in non-mathematical terms, electric and 
magnetic field problems in electrical engi- 
neering, which may be solved conveniently 
by the method with the aid of 
simple models in an elcetro'ytie tank 


“THE EFFECT OF IRRADIATION ON 
THE CALIBRATION OF 2-CM-DIAME- 
TER SPHERE GAPS” D. R. Hardy and 
T. FE. Broadbent ; Proc. Instn. Elect. Engrs. 
(London) Part 2, Vol. 101 No. 82, pp 


(Lordon) 


440-368, 


analog 


148-440, Aug 1954. Data on direct and 
impu'se voltage 7 reference 

“THE USE OF AN ELECTRON BEAM 
FOR THE ACCURATE MEASUREMENT 
OF ALTERNATING MAGNETIC FIELD 
STRENGTHS” S. E. Barden and K. Phil 
lips; Proc. Instn. Elect. Engrs. (London) 
Part 2, Vol. 101) No. 82, pp 441-449, Aug 
1954. Description of a special electron 
optical ystem used fo measurcment of 
time-dependent field uch as those found 


in particle accelerato 


“A THERMOSTAT WITH CONTROL 
TEMPERATL RE INDEPENDENT OF 
AMBIENT TEMPERATURE” \ M 
Thompson and R. W. Archer; Proc. Instn. 
Elect. Engrs. (London) Part 2, Vol. 101 
No. 82, pp 450-452, Aug. 1954 
of a thermostat system for controlling the 
temperature of a small quartz ery 
at 50 © 001 C. 6 reference 


“A FIXED GAS-DIELECTRIC CAPACI- 
TOR OF HIGH STABILITY” W kK 
Clothier; Proc. Instn. Elect. Engrs. (Lon- 
don) Part 2, Vol. 101 No. 82, pp 453-459 
Aug. 1954. Discussion of design principle 
for high-accuracy paral'el plate capacitors 


Deser iption 


tal oven 


Data given for two 1,000) micro-micro 
farad nitrogen-fiiled unit which have 
remained constant relative to one anothe 
to within 1 part in 10° for 2 year { 


reference 


“THE DESIGN OF AN ELECTRODY- 
NAMIC MULTIPLIER” E. M. Deeley; 
Proc. Instn. Elect. Engrs. (London) Part 
4, Vol. 101 No. 7, pp 187-191, Aug. 1954 
Output voltage proportional to the con- 
tinuous product of two rapidly varying 
voltages is obtained by the use of crossed 
electric and magnetic fields in a cathode- 
ray tube, in conjunction with a_ photo- 
electric feedback system. Systematic error 
in the output is not greater than 2 percent 
of maximum output in the frequency range 
0-5 ke 32 references 

“AN ABSOLUTE MEASUREMENT OF 
RESISTANCE BY ALBERT CAMP- 





ELL’S BRIDGE METHOD” G. A. Ray- 
ner; Proc. instn. Elect. Engrs. (London) 
Part 4, Vol. 101 No. 7, pp 250-257, Aug 





1954. Covers two determinations made at 
the National Physical Laboratory during 
1951 

“AN AUTOMATIC PLOTTER FOR MAG- 
NETIC HYSTERESIS LOOPS” H. McG 
Ross ; Proc. Instn. Elect. Engrs. (London) 
Part 2, Vol. 101. No. 82, pp 417-430, Aug 
1954. Instrument for measuring hysteresis 


loops and plotting curves directly by pen 
on paper. Time required for plotting loop, 
ubout one minute; accuracy of instrument, 
*1 percent. 15 references. 
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916. 


917. 


918. 


919. 


“MEASUREMENTS AND ANALYSIS OF 
ROLLING LOADS IN A LARGE HOT 
PLATE MILL” R. Stewartson; Proc. 
Instn. Mech. Engrs. (London) Vol. 168 
No. 6, pp 201-214, 1954. Contains a de- 
scription of load meters for insertion 
between screw and top bearing chocks of 
a heavy plate mill. Data given on per- 
formance with suggestions for future 
designs. 


“TECHNICAL FEATURES OF THE 
NEW BRITISH STANDARD SYSTEM 
OF LIMITS AND FITS” H. G. Conway ; 
Proc. Instn. Mech. Engrs. (London) Vo! 
168—No. &, pp 233-245, 1954. In addition 
to outlining features of the system, an 
analysis of the theoretical requirements of 
a good tolerance system is presented. This 
new system is then surveyed in terms of 
these theoretical requirements. 


“THE PRACTICAL APPLICATION OF 
THE NEW BRITISH STANDARD SYS- 
TEM OF LIMITS AND FITS” G. J. Pear- 
main; Proc. Instn. Mech. Engrs. (London) 
Vol. 168 No. &, pp 246-253, 1954. Suggests 
methods whereby the new system can be 
most efficiently applied in industry 


“PRECISION QUARTZ RESONATOR 
FREQUENCY STANDARDS” J. M. Shaul! 
and J. H. Shoaf; Proc. IRE Vol. 42. No 
s. pp 1300-1306, Aug. 1954. Description of 
equipment installed at N.B.S., giving a 
reference system constant to 1 part in 10 
per day 


“INDUCTION POTENTIOMETER AS AN 
ANGULAR POSITION INDICATOR” Sid 
ney Davis; Prod. Engng. Vol. 25 No. &, 
pp 138-143, Aug. 1954. Discussion of per 
formance characteristics, circuitry and 
applications 


. “AUTOMATIC POLE FIGURE RE- 


CORDER” A. H. Geisler; Rev. Sci. Instr. 
Vol. 25 No Ss, pp 727-7 & Aug 1954. For 
direct recording in stereographic projec- 
tions of pole figure data as they are sup- 
plied from a Geiger counter X-ray diffrac- 
thon apparatus 


. “AN EXTENSOMETER FOR POLY- 


MERIC MATERIALS” A. G. H. Dietz and 
F. J. McGarry; Rev. Sci. Instr. Vol. 25 
No. &, pp 740-745, Aug. 1954. A simple, 
potentiometer-type tensile strain indicator 
presenting information suited to automatic 
recording 


. “SCINTILLATION SPECTROMETERS 


FOR MEASURING THE TOTAL EN- 
ERGY OF X-RAY PHOTONS” R. 8S 
Foote and H. W. Koch; Rev. Sci. Instr. 
Vol. 25 No. & pp 746-758, Aug. 1954 
Operate on the principle of totally ab 
orbing the individual energy of an indi- 
vidual x-ray photon in a scintillator In 
X-ray energy range of from '. to 50 mev, 
detection efficiencies of better than 80 per 
cent and energy resolutions better than 
10 per cent are attainable 


. “A HIGH-TEMPERATURE MICROWAVE 


SPECTROMETER” M L, Stitch, \ 
Honig and C. H. Townes; Rev. Sci. Instr. 
Vol. 25. No. 8, pp 759-764, Aug. 1954. For 
measurement of microwave absorption by 
gases up to 1,000 C. Device has been used 
to study spectral lines of some alkali 
halides and several other high boiling 
point diatomic molecules between 300 C 


and 775 (¢ 


. “A CURVE ANALYZER AND GENERAL 


PURPOSE GRAPHICAL COMPUTER" 
Cc. S. French, George H. Towner, Donald 
R. Bellis, Richard M. Crook, William R 
Fair and Walter W. Hoit; Rev. Sci. Instr. 
Vol. 25 No. & pp 765-775, Aug 1954 
Graphical computer based on five auto- 
matic phetoelectric curve followers, two 
integrators, nine adding amplifiers and a 
pen recorder. Instrument built for the 
transformation and combination of curves 
and for a simple analog computer to plot 
curves from equations 


- “APPARATUS FOR MICKOIWAVE 


SPECTROSCOPY” M. W. P. Strandberg, 
H. R. Johnson, and J. R. Eshbach; Rev. 
Sci. Instr. Vol. 25 No. &, pp 776-792, 
Aug. 1954. Treats of design considerations 
for a video microwave spectrograph using 
Stark modulation and a crystal or bolome- 
ter detector. Some of the advantages and 
disadvantages of other systems are men- 
tioned 


- “IMPROVED NEEDLE THERMOCOU- 


PLE FOR SUBCUTANEOUS AND IN- 
TRAMUSCULAR TEMPERATURE 
MEASUREMENTS IN ANIMALS AND 
MAN” John Krog; Rev. Sci. Instr. Vol 
25—No. 8, pp 799-800, Aug. 1954. Method 
for the construction of thermocouples in- 
side a No. 25 hyperdermic needle. 


December 1954 


927. “A RAPID AND SENSITIVE RECORD- 
ING SPECTROPHOTOMETER FOR THE 
VISIBLE AND ULTRAVIOLET REGION 
—PART 1—DESCRIPTION AND PER- 
FORMANCE” Chia-Chih Yang and Victor 
Legallais ; Rev. Sci. Instr. Vol. 25-—-No. 8, 
pp 801-807, Aug. 1954. Double beam in- 
strument for obtaining spectra of labile 
intermediates in biochemical reactions. Re- 
sults recorded on a linear wavelength 
scale at maximum rate of 6 millimicrons 
per second with overall accuracy on B of 
S standard solutions of 2 percent. 


928. “A RAPID AND SENSITIVE RECORD- 
ING SPECTROPHOTOMETER FOR THE 
VISIBLE AND ULTRAVIOLET REGION 
—PART 2—ELECTRONIC CIRCUITS” 
Chia-Chih Yang; Rev. Sci. Instr. Vol. 25 

No. 8, pp 807-813, Aug. 1954. Circuitry 
of instrument described in reference No. 
927. 


929. “COEFFICIENTS OF FLOAT-TYPE 
VARIABLE-AREA FLOWMETERS” V. 
P. Head; Trans. ASME Vol 76—No. 6, pp 
851-862, Aug. 1954. Presents a uniform 
method of correlating flow data for these 
devices. Includes curves correlating the 
results of 73 calibrations of rotameters 
in 14 inch to 2 inch sizes and suitable for 
general flow calculation purposes. 


930. “SMALL NOZZLES AND LOW VALUES 
OF DIAMETER RATIO” H. S. Bean, R. 
M. Johnson and T. R. Blakeslee; Trans. 
ASME Vol. 76 No. 6, pp 863-871, Aug. 
1954. Covers a series of careful tests, with 
weighed water, on twenty-two carefully 
made nozzles having nominal diameters of 
from .063 inch up to 1 inch. Appendix 
includes general comments on metering 
with small nozzles. & references. 


931. “MECHANICAL ANALOG COMPUTING 
ELEMENTS AND THEIR APPLICA- 
TIONS TO AUTOMATIC CONTROL” 
Alvin Piatt; Trans. ASME Vol. 76—No. 6, 
pp S&83-888, Aug. 1954. Presents some rep- 
resentative mechanical computing elements 
and discusses the manner in which these 
can be utilized in computing systems ap- 
plicable to the automatic control of indus- 
trial processes 


932. “PROPORTIONAL CONTROL OF RATE- 
TYPE SERVOMOTORS” J. L. Shearer: 
Trans. ASME Vol. 76 No. 6, pp 889-894, 
Aug. 1954. Establishes the conditions for 
obtaining the fastest closed-loop response, 
(a) with no overshoot, (b) with 20 percent 
overshoot Information relating to the 
peed of response with optimum control 
is given graphically and it is shown how 
the results of this study may be applied 
to the floating control of second-order 


933. °*DYNAMIC CHARACTERISTICS OF 
VALVE - CONTROLLED HYDRAULIC 
SERVOMOTORS” J. L. Shearer; Trans. 
ASME Vol. 76 No. 6, pp 895-903, Aug. 
1954. A servomotor consisting of a valve- 
controlled ram connected to a mass plus 
viscous-friction load is analyzed on the 
basis of its response to small changes of 
valve position and external load force. 
Approach is sufficiently general to permit 
treatment of systems in which fluid com- 
pressibility is an important factor. 


934. “CONTRIBUTIONS TO HYDRAULIC 
CONTROL—6: NEW VALVE CONFIGU- 
RATIONS FOR HIGH-PERFORMANCE 
HYDRAULIC AND PNEUMATIC SYS- 
TEMS” Shih-Ying Lee; Trans. ASME Vol. 
76 No. 6, pp 905-911, Aug. 1954. Discusses 
the limitations of spool-type valves and 
describes a new type of metering orifice. 
Several valve designs using this orifice are 
shown. 


935. “THE MOMENTUM PRINCIPLE MEAS- 
URES MASS RATE OF FLOW” V. A. 
Orlando and F. B. Jennings; Trans. ASME 
Vol. 76--No. 6, pp 961-965, Aug. 1954. 
Describes a compact mass flowmeter hav- 
ing low pressure drop, linear output and 
capable of accurate indication over a wide 
range of operating conditions. 


936. “MEASUREMENT OF THE VISCOSITY 
OF FIVE GASES AT ELEVATED PRES- 
SURES BY THE OSCILLATING-DISK 
METHOD” J. Kestin and K. Pilarezyk; 
Trans. ASME Vol. 76—No. 6, pp 987-999, 
Aug. 1954. Results of measurements, accu- 
rate to 1 percent, on air, nitrogen, hydro- 
gen, argon and helium at pressures up to 
1,000 psi. 


Abstracts listed in this column for the year 
1954 have been indexed and a limited number 
of copies of the index are available. While the 
supply lasts, single copies may be obained 
gratis by writing to George Gardner, 408 
Charles Street, Scotia 2, New York. 
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Available with 
Explosion Proof 
iMlumination. 


Compensated Mano- 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility . . . so you 
can read the liquid level frony any point from 
which you can see the gage . . . with the 
New Convex Scale now available on Jerguson 
Truscale Remote Reading Gages. Scale mark- 
ings are directly on the convex face and the 
indicator goes clear around the convex surface. 
You can stand at one end of the control room 
and instantly check your whole line up of 
Truscale Gages. 


Jerguson Truscales give you instant remote 
readings of liquid levels of waste heat boilers, 
tanks, etc. . . . with the amazing accuracy of 
V/, of 1% of scale reading. And with the New 
Convex Scale you make these readings from 
any angle . . . accurately, without distortion. 
Truscales also available with lights, horns and 
Truscale Repeaters. 


Write today for complete data on 
Truscale Gages with the New Con- 
vex Scale. 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass, 


Offices in Major Cities , 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 
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Employers are invited to submit list- 
ings for this free service. Announce- 
ments for “Positions Wanted” are not 
published. Write to Instrument Society 
of America, 1319 Allegheny Avenue, 
Pittsburgh 33, Pa. 


SALES ENGINEER. To work out of Phila- 
delphia and cover the United States. High grade 
type of selling work with manufacture repre- 
sentatives for the manufacturer. Requires gen- 
eral instrumentation experience and knowledge 
of pneumatic tubing installations. Engineering 
background with field experience preferable. 
Box 1094. 

JOURNEYMEN. In Meter Department of 
rapidly expanding company. Expansion pro- 
gram to continue for the next year with the 
addition of a paper machine, a recovery boiler, 
and other allied facilities. Have recently com- 
pleted a chlorine-dioxide bleach plant. Box 1096. 


GOVERNMENT SERVICES 


To apply for any of the following federal 
agency positions, send completed application for 
Federal Employment Form 57 and a copy or 
photostat of your college transcript or list of 
courses to the Board of U. S. Civil Service 
Examiners for Scientists and Engineers, Navy 
Department, 1030 East Green Street, Pasadena 
1, California. For further general information 
and complete examination requirements, con- 
tact: Board of U. S. Civil Service Examiners 
for Scientists and Engineers, Navy Department, 
1030 East Green Street, Pasadena 1, California. 
U. S. NAVAL ORDNANCE TEST 
STATION, CHINA LAKE 
AERONAUTICAL ENGINEER: 
1—Basic research in fluid-flow phenomena re- 
lated to the motion of solids in air. Applied 
research in aerodynamics of missiles, including 
experimental and theoretical development of 
critical parameters. Aerodynamics design, test 
and analysis of experimental and tactical mis- 
siles. $5,940 or $7,040 per annum. 
U. S. NAVAL AIR MISSILE TEST 
CENTER, POINT MUGU 
AERONAUTICAL ENGINEER: 
1—Planning, direction, and supervision of work 
concerned with structural adequacy of guided 
missile airframes, solution of dynamic aero- 
elastic problems, and study of interaction of 
aerodynamic and_ structural characteristics. 
$8,360 per annum. 
Structural analysis of aircraft modification, 
free-flight missile and airborne installations. 
$7,040 per annum. 
I1—Solution of stability ond control problems 
pertaining to guided missiles. Performance of 
project engineering duties on missile testing 
projects. $7,040 per annum. 
i—Consulting aerodynamicist on supersonic 
problems, analysis and interpretation of wind 
tunnel test data prior to flight tests of missiles. 
$5,940 per annum. 
1—Recommendation of acceptance of modifica- 
tion of proposed test trajectories, consultant on 
safety aspects of missile flight trajectories, 
establishment and development of calculation 
procedures and experimental techniques for de- 
termination of missile performance. $5,940 per 
annum. 
i—Evaluation of performance of missiles and 
associated equipment based on analysis of tele- 
metered data, photographic records. $5,940 per 
annum. 
1—Evaluation of performance of missiles and 
associated equipment based on analysis of tele- 
metered data, photographic records and other 
test data. $5,060 per annum. 
1—Preparation of detailed test plans for con- 
duct of ground and flight tests of missile sys- 
tems in accordance with established overall 
test plans. $5,060 per annum. 
CHEMICAL ENGINEER: 
Trainee positions at $3,410 and $4,205 salary 
levels exist at the U. S. Naval Ordnance Test 
Station, China Lake. Students who expect to 
receive a degree in chemical engineering this 
fall or spring are invited to apply. 
CIVIL ENGINEER: 
Trainee positions at $3,410 and $4,205 salary 
levels are available. Students who expect to 
receive a degree in civil engineering this fall 
or spring = invited to apply 
U. S. NAVAL AIR MISSIL E TEST 
CENTER, POINT MUGU 
ELECTRONIC ENGINEERS AND 
ELECTRONIC SCIENTISTS: 
1—Design, development, evaluation and modi- 
fication of electronic circuitry and equipment 
based on low frequency and intermediate fre- 
quency phenomena used with instrumentation 
data collection and handling equipment and 
systems. $8,360 per annum. 
I—Design, development, evaluation, and modi- 
fication of new or improved electronic systems 
for trajectory measurement in the sea test 
range and associated data-reduction facility. 
$8,360 per annum. 


D8 


1—Responsible for design, development, evalu- 
ation and modification of special electronic 
devices which utilize pulse circuits. $7,040 per 
annum. 


1—Design, development, evaluation, and modi- 
fication of CW and pulse receivers for AM, 
FM, FM/FM, PWM, PPM, RF amplifiers, local 
oscillators, mixers, auto and cross-correlation 
equipment. $7,040 per annum. 

1—System planning, development, evaluation, 
and implementation of a program for installa- 
tion of the sea test range communication sys- 
tem. $7,040 per annum. 


1—Design, development, test, evaluation and 
modification of continuous wave type equipment 
associated with one or more low and inter- 
mediate frequency instrumentation sub-systems. 
$4,060 or $5,940 per annum. 

I1—Design of specialized electronic equipment 
in the fields of pulse and timing systems, micro- 
waves, plotting tables, radar, and telemetering. 
$5,940 per annum. 

1—Design, development, evaluation, and modi- 
fication of CW and pulse transponders, for all 
types of instrumentation systems such as: 
tridop, pulse radar, miss-distance indicators, 
relay stations, etc. $5,940 per annum. 


1—Plan modifications to and conduct develop- 
ment work on launching control systems, elec- 
trical facilities required for pre-launching con- 
trol, checkout, and launching of guided missiles. 
$5,060 per annum. 


1—Evaluation of performance of missiles and 
associated equipment based on analysis of tele- 
metered data, photographic records, and other 
test data. $5,060 per annum. 

1—Electronic work in the field of guided missile 
tracking and computing systems. Primary re- 
sponsibility for test and analysis of radiant 
energy tracking systems on missiles and pilot- 
less aircraft. $5,060 per annum. 
1—Consultation services on matters pertaining 
to instrumentation of aerodynamic and struc- 
tural phenomena in ground tests, captive flight 
tests, free-flight missile and test vehicles tests. 
$5,060 per annum. 


U. S. NAVAL ORDNANCE 
LABORATORY, CORONA 
1—Provide engineering direction and adminis- 
tration in the design, analysis and improvement 
of guided missile instrumentation, flight test 
plans and component or system performance. 

$7,040 per annum. 

1—Background of circuit and product design 
and experience in electronic fuse circuitry 
essential. $5,940 per annum. 

1—Supervise group engaged in design of com- 
plex electronic components and equipment. Ex- 
perience in complex circuit designs, FM and 
pulse techniques, and high frequency § tech- 
niques desirable. $7,040 per annum. 
1—Background in pulse techniques, coding and 
decoding systems, analog and digital data 
handling, and automatic data reduction. $7,040 
per annum. 

2—Laboratory design and or development of 
complex electronic equipment. Experience nec- 
essary in circuit design, high frequency and 
pulse techniques. $5,940 per annum. 
1—Experience and interest in electronic equip- 
ment product design, preferably in VT fuse or 
guided missile field. $5,060 per annum. 
1—Background of product design and instru- 
mentation. Must be adaptable for design, con- 
struction and operation of specialized test 
equipment. $5,060 per annum. . 
1—Formulate, design and calibrate complex 
instrumentatian systems for environmental test 
conditions. $5,060 per annum. 

1—Provide engineering direction and leadership 
in analysis of static and dynamic character- 
istics of tracking and guidance systems in 
guided missiles. Should be competent in servo 
theory and analog computers. $7,040 per annum. 
2—Analysis and development of electronic sys- 
tems in experiments in complex circuit design, 
FM pulse techniques, high frequency techniques 
and systems design. $7,040 and $8,360 per 
annum. 

1—Experience in servomechanisms, autopilots, 
stabilization systems and actuators. $7,040 per 
annum. 

1—Develop high frequncy and microwave cir- 
cuits and components, FM and pulse techniques, 
microwave techniques and uhf design. $7,040 
per annum. 

1—Experimental work in radar circuitry for 
missile and fire control systems. $7,040 per 
annum. 

1—Work in electronic devices, especially those 
related to flight simulation and devices to ex- 
tend the capabilities of the analog computer. 
$7,040 per annum. 

1—Research and development in digital com- 
puter organization, circuit design, application 
of new components and exploration of uncon- 
ventional methods. $5,940 per annum. 
1—Experimental work in electronic design 
using visible or infrared light as a basis for 
missile guidance, fire control, or target survey 
purposes. $5,060 per annum. 


U. S. NAVAL RADIOLOGICAL DEFENSE 
LABORATORY, SAN FRANCISCO 
I—Serve as a consultant and responsible for 
instrumentation in connection with experimen- 
tal studies with physical characteristics of non- 
nuclear electromagnetic (thermal) radiation as 
associated with nuclear detonations. $5,940 per 

annum. 

U. S. NAVAL ORDNANCE TEST 
STATION, CHINA LAKE 
I1—Design and development of electronic in- 
struments for use in free-flight ballistic experi- 
ments on Fin-Stabilized rockets. $5,060 or 

$5,940 per annum. 

1—Electronic research and development in the 
field of measurement. $5,060 per annum. 
1—Application of new theories in the field of 
automatic control and instrumentation. Desire 
extensive knowledge of  servo-mechanisms. 
$5,940 per annum. 

I1—Group leader for research, design, develop- 
ment, and operation of electronic devices for 
use in telemetering, Doppler, magnetic pickup, 
and guided missiles. $5,940 per annum. 

U.S. NAVAL ORDNANCE TEST 
STATION, PASADENA 
I—Knowledge of physics or electronics with 
respect to sound. Design and development of 
guidance and control systems with particular 
emphasis on accoustical systems (torpedo hard- 

ware). $5,060, $5,940 or $7,040 per annum. 
U. 8S. NAVAL ORDNANCE TEST 
STATION, PASADENA 
ELECTRICAL ENGINEER: 
1—Development, test or evaluation of higher 
performance DC motors and relays and other 
electrical elements required in the propulsion 
system of torpedoes. $5,060 or $5,940 per 
annum. 
U. 8S. NAVAL ORDNANCE 
LABORATORY, CORONA 
MECHANICAL ENGINEERS: 
1—Plan, organize and direct environmental 
tests in shock and vibration. Analyze and eval- 
uate test data and test results. $5,940 per 
annum. 
i—Plan, organize and direct environmental 
tests in varied atmospheres; analyze and eval- 
uate test data and test results. $5,940 per 
annum. 

U.S. NAVAL ORDNANCE TEST 
STATION, CHINA LAKE 
1—Design of high speed launcher carriages and 
equipment for rockets and guided rockets. 
Should be proficient in stress analysis. Design 
new range equipment and facilities and prepare 
specifications and design schematics for pro- 
curement of various types of mechanical equip- 

ment. $5,060 or $5,940 per annum. 
1—Design of photographic, optical and mechan- 
ical instrumentation for the ground ranges, and 
designing instruments for the assessment of 
data obtained from the range tests. $5,940 per 
annum. 
U. S. NAVAL ORDNANCE 
LABORATORY, CORONA 
GENERAL ENGINEERS: 
1—Direct activities of subordinate engineers in 
the standardization and formalization of test 
procedures for complicated and involved elec- 
tronic equipment. $7,040 per annum. 
1—Perform duties of branch head of plant 
engineering branch and provide technical, en- 
xineering and administrative direction to the 
group. $5,940 per annum. 

U. S. NAVAL AIR MISSILE TEST 
CENTER, POINT MUGU 
1—Provide general consultant services on anal- 
ysis of performance or failure of mechanisms, 
instruments, servo-mechanisms, etc. $8,360 per 

annum. 

I—Development and evaluation of new facili- 
ties and techniques in the field of scientific in- 
strumentation. $7,049 per annuum. 


U. S. NAVAL ORDNANCE 

LABORATORY, CORONA 
CHEMIST: 
1—Theoretical and experimental work in the 
chemistry of coordination compounds with the 
objective of forming high temperature poly- 
mers. $7,040 per annum. 

U. S. NAVAL ORDNANCE 

LABORATORY, CORONA 
MATHEMATICIAN—STATISTICIAN: 
1—Theoretical and applied work in the solution 
of complex dynamic problems by the use of an 
analog computer. $7,040 per annum. 

U. S. NAVAL ORDNANCE TEST 
STATION, CHINA LAKE 
1—Conducts theoretical development work in 
field of experior ballistics of rockets. Supervise 
tasks involving calculations of performance of 
missiles using exterior ballistic theory. Ph.D. 
or equivalent training in mathematics with 
strong background in theoretical mechanics de- 

sired. $5,940 per annum. 

1—Analysis and theoretical correlation of aero- 
dynamics experimentation; study of aerody- 
namics phenomenon associated with non-sta- 
tionary flow and steady three dimensional 
viscuous flow. Required knowledge of recent 
developments in field of aerodynamics research. 
$5,060 or $5,940 or $7,040 per annum. 
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. S. NAVAL ORDNANCE 
LABORATORY, CORONA 
PHYSICIST: 
2—Conduct research in ferromagnetic reso- 
nance. Ph.D. and prior experience in _ field 
required. $5,9140—$7,040 per annum. 
I1—Provide engineering direction and leader- 
ship in analysis of static and dynamic char- 
acteristics of tracking and guidance systems in 
guided missiles. Should be competent in servo 
theory and analogue computers. $7,040 per 
annum. 
1—Experimental work in electronic § design 
using visible or infrared light as a basis for 
missile guidance, fire control, or target survey 
purposes. $7,040 per annum. 
I—Conduct investigations in shock and vibra- 
tion of phenomenons including analysis of 
complex vibrations and dynamic stress analysis. 
$5,060—$5,940 per annum. 


Ut. S. NAVAL ORDNANCE TEST 
STATION, CHINA LAKE 
I—Conducts theoretical deevlopment work in 
field of exterior ballistics of rockets. Super- 
vises tasks involving calculations of perform- 
ance of missiles using exterior ballistic theory. 
Ph.D. or equivalent training in mathematics 
with a strong emphasis on problems in theo- 

retical mechanics. $5,940 per annum. 
1—Directs and conducts research in one of the 
following fields: Thermodynamics, fluid dy- 
namics, physical metallurgy, effects in solids 
produced by high dynamic loading, infrared 
spcctro-radiometry, physcial and geometrical 
optics, and solid state researches. $5,940 or 
$7,040 per annum. 

I—Direct and conduct research studies, both 
experimental and theoretical, on inelastic be- 
havior of materials under rapidly applied 
stresses, and upon the production and flight of 
projectiles. $7,040 per annum. 

1—Primary duty to conduct research in field 
of exterior ballistics of rockets. Requires work- 
ing knowledge of rocket exterior ballistic 
theory, instrumentation and measurements. 
Ph.D. or equivalent ability in physics with 
emphasis on theoretical mechanics. $7,040 or 
$8,360 per annum. 


tl. S. NAVAL ORDNANCE TEST 
STATION, PASADENA 

I1—Knowledge of physics or electronics with 
respect to sound. Design and development or 
guidence and control systems with particular 
emphasis on  accoustical systems (torpedo 
hardware). $5,060, $5,940 or $7,040 per annum. 

U.S. NAVAL RADIOLOGICAL DEFENSE 

LABORATORY, SAN FRANCISCO 

1—Serves as problem leader in connection with 
work on scattering and attenuation of gamma 
rays. Ph.D. with knowledge of nuclear instru- 
mentation desired. $5,940 per annum. 
I—Serve as senior investigator in charge of 
study and development of specatized mecha- 
nisms, systems, and techniques utilized in the 
process of detection and measurement of high- 
irradiance thermal radiation and establishment 
of calibration methods and standards. $7,040 
per annum. 


U.S. NAVAL AIR MISSILE TEST 
CENTER, POINT MUGI 
1—Transformation of practical physical prob- 
lems into mathematical operations working 
out diagrams for equations and introduction 
into Reeves electronic analog computer. $5,060 

per annum. 


U. S. NAVAL ORDNANCE 

LABORATORY, CORONA 
ELECTRONIC TECHNICIAN: 
I1—Participation in conducting and evaluating 
field tests of fuse systems in the early phases 
of the fuse research and development program; 
involves conducting field tests, providing and 
maintaining instrumentation facilities. $5,940 
per annum. 
1—Experience required in electronic circuit de- 
sign and construction mainly on video and IF 
amplifiers, gating circuits, multivibrators, etc. 
$3,410 per annum. 

U. S. NAVAL ORDNANCE 

LABORATORY, CORONA 
ORDNANCE TECHNICIAN: 
I1—Experience in handling, fabricating and 
testing explosive fuse components. Must be 
mechanically skilled so as to break down, mod- 
ify and assemble explosive-mechanical fuse 
components. Must be well grounded in safety 
procedures and precautions. $5,060 per annum. 
SALES ENGINEER. Require application engi- 
neer for the sale of instruments and combus- 
tion control. This includes fields of flow meter- 
ing, combustion control and general application 
of this equipment to the power and process 
fields. This is a good opportunity to become 
a part of a manufacturer's representative, and 
to share in the profits of this organization. 
Should have power plant and preferably some 
electrical background. Territory will be in the 
Minneapolis, St. Paul, Minnesota area. Box 
1095. 
SERVICE ENGINEER. Required in the Twin 
City area, for the servicing of flow meters, com- 
bustion control systems (electric type), gas 
analyzers, etc. Prefer man with service ex- 
perience. Will train at different factories. Box 
1097. 


va 
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DEPARTMENT OF THE ARMY, CHEMICAL 
CORPS, CAMP DETRICK, has a need for a 
physicist with both practical and theoretical 
backgrounds to participate in a meteorological 
research program. GS-12, $7,040.00. Organizes 
and directs a program for research and develop- 
ment of more efficient instrumentation for the 
measurement of meteorological parameters, in- 
volving theoretical considerations, design, con- 
struction, determination of response limits, and 
development of recording devices. Contact: Mr. 
E. K. Wolfe, Jr., Assessment Division, Depart- 
ment of the Army, Chemical Corps, Camp 
Detrick, Frederick, Md. 





ENGINEERS 


AUTOMATION 
CONTROLS & 
INSTRUMENTATION 


* Industrial Process 





Instrumentation 


* Hydraulic or Pneumatic 
Controls 


* Electrical Controls 
* Servomechanisms 
* Machine Design 


Training or experience in one or more 
of the above fields may qualify you 
for unusual opportunities for individ- 
ual development and advancement in 
automation. Wide variety of work 
and challenging problems in the de- 
sign of advanced test facilities and 
industrial installations. 


Please write fully to — 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 
915 Olive St. Louis |, Mo. 











INSTRUMENTATION INSTRUCTOR. BS in 
EE, ME, or Chem. E. Courses in education 
highly desirable. Five years instructing at 
college level. Work or teaching experience in 
industrial instrumentation very desirable. Will 
conduct classes and laboratory training tech- 
nicians and field engineers in principles, con- 
struction, and maintenance of pressure, flow, 
temperature, etc., recorders, self-balancing po- 
tentiometers, telemeters, electronic and air- 
operated controllers. Will prepare course out- 
lines, lectures, texts, and laboratory exercises. 
An opportunity to create full-time, permanent 
position with long-established major instrument 
manufacturer. Location: New England, salary 
—$4100 to $500 per month. Box 1098. 





@ Minimize the factors of error in Temperatére 
Instrument Test Procedures 


@ Permit accurate test without removing de- 
tecting element from well 








@ Eliminate the use of seperate 
test wells 


@ Reduce the cost of 
Test Procedure 


Write for Bulletin 541 





Two holes are provided in each well 


The Primary hole ox 


Gates the detect 


comr e 


“ g the Secondary hole 


TRINITY EQUIPMENT CORPORATION 


488 Westfield Ave. East «+ Roselle Park, New Jersey 











Announcing 


THE SERIES 22 


for soft materials... 





Surface and Immersion Type 
PYROMETERS 


Of simplified design, and priced considerably lower, 
these new pyrometers are rugged and durable 
ideal for constant factory and foundry use. Features 
include shatter-proof glass, doubly-compensated meters, chrome-plated 
thermocouple assemblies, heat-resistant connector blocks, and non-breakable 
handle and arms. Available in four models . 
+ 22R, roll-type for revolving surfaces 
and + 22I, immersion-type for molten metals. 


PYROMETER 
348 RIVER ROAD * NORTH ARLINGTON, N. J. 





+ 22B, button-type surface 
# 22H, hypodermic-type 


SERVICE CO., INC. 
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Instrument Society of America 
1319 Allegheny Avenue 
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IN INSTRUMENTATION 


Conducted by Ralph R. Batcher* 
Suggestion Number Four 


Editor’s Note: This series calls at- 
tention to useful electronic circuit 
kinks that accomplish specific effects 
or functions in measurement or con- 
trol work. New and useful circuit 
arrangements sought from our 
readers. 


are 


Many problems involve the measure- 
ments of extremely small magnitudes 
and consequently require delicate and 
often expensive instruments. Further 
difficulty is introduced by the fact that 
such magnitudes often vary rapidly 
with time, and measuring devices 
should be capable of following those 
variations accurately. For many of 


these measurements, however, it is 
possible to employ some form of aux- 
iliary equipment that will allow the 


use of rugged and inexpensive indi- 
cating or recording instruments. There 
are several such arrangements, 
selected for their simplicity, low cost 
and utilitarian value, that are suit- 
able for this series. 


Although electron tubes are used in 
these circuits, they are used only 
where they provide the simplest and 
most satisfactory method. The circuits 
are recommended not for their novelty 
but for their utility; and to this end 
the designs have been simplified to 
use the minimum number of circuit 
elements consistent with good per- 
formance. 

From the circuit diagram shown in 
Fig. 1, one winding of a transformer 





3000 

















loOV AC 


LOAD 
Fig. | 


is placed in series with a load (or an 
output device or an instrument) and 
an alternating current source of 


*Electronic Engineering Consultant, 240-02 
Forty-second Avenue, Douglaston, L. I., N. Y. 


**Note—This suggestion along with several 
others were sent in by Howard C. Roberts, 
University of Illinois, and will appear in 
these Electronic Circuit Notes in later issues. 
The ISA JOURNAL will appreciate hearing 
from other readers who have useful elec- 
tronic circuit details that they would like 
to share with ours. 


power. The ability of this winding to 
pass alternating current is controlled 
by the potential of the grid of an elec- 


tron tube across its other winding. 
Thus, a current of several amperes 
may be controlled by the small applied 
potential to the grid. (This is the prin- 
ciple used, for example, in dimming 
theatre lights by means of saturable 
reactors.) With the direct-coupled 
preamplifier stage (shown in the dia- 
gram connected by dashed lines) the 
control potential may be but a fraction 
of a voit. If a direct-current output 
is desired, a dry-dise rectifier may be 
added. 
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The characteristics, with and with- 
out the preamplifier, are shown in 
Fig. 2. 

SA 


Copper Mill Reserves for 
1955 Shows Increase 


A revision of the percentages of mill 
space which have been reserved to fill 
orders for copper and copper-base 
alloy products used in military and 
atomic energy production was recently 
made by the Copper Division of the 
Business and Defense Services Admin- 
istration, U. S. Department of Com- 
merce. 


Reserves of copper and copper-base 
alloy products for the first quarter of 
1955 will total 126 million pounds, 
which is an approximate increase of 
7 million pounds over the reserve for 
the last quarter of 1954. The 1955 first 
quarter reserve not only includes 
material necessary for Defense and 
Atomic Energy orders but amounts re- 
quired for defense-related “B” prod- 
ucts. 


According to the Department of 
Commerce revision, increases in mill 
space have been made for alloyed brass 
mill plate, sheet, strip and rolls and 
alloyed seamless tube and pipe. De- 
creases were made in space for un- 
alloyed brass mill plate, sheet, strip 
and rolls; unalloyed rod, bar, shapes 
and wire and unalloyed copper powder 
mill products. 


Reserve space for military ammuni- 
tion cups and discs and for copper- 
base alloy powder mill products will 
continue, according to Business and 
Defense Services Administration di- 
rectives. 
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This section comprises an instant-reference 


index of all technical articles, 


authors of the articles and individual subjects which have appeared in Volume I 
of the ISA JOURNAL. Each listing of a technical article is preceded by a key 
number. An identical key number follows each author’s name so that quick 
reference can be made either by author or title of the article. To locate an 
article when the title and author are not known, refer to the Subject Index, 


using the volume and page number indicated. 


INDEX OF TECHNICAL ARTICLES BY MONTH 


Title Page 
JANUARY 1954 
Study of Process Control by Phase- 
Angle Loci Method x 
Segmental Recorders 27 
Human Engineering in Power Plant 
Instrumentation $1 
Principles of Automatic Control 
Part 40 
Electronics in Instrumentation 46 
FEBRUARY 1954 
Instrumentation in Research and De- 
velopment 10 
Computer Techniques in the Instru- 
mentation Industries 13 
An Introduction to the Resistance Wire 
Strain Gage 17 
Experimental and Mathematical Tech- 
niques for Determining Dynamic Re- 
sponse of Pressure Gages 7 
Determination of Minimum Capacities 
for Control Applications 33 
Principles of Automatic Control 
Part Il 42 
MARCH 1954 
Instrumentation in Research and De- 
velopment 7 
Supervisory Instruments for Steam 
Turbines 13 
High-Stability Circuitry for Resistance 
Strain Gages 18 
Application of Electronic Process Con- 
trol to Oil Refineries 22 
Continuous Recording Oximeters with 
Clinical Applications >s 
Instrumentation of Automatic Trans- 
missions 32 
Dynamic Analysis of Plate Heat Ex- 
change System 37 
A Three-Component Vibration Meter 44 
A Pneumatic or Hydraulic Pressure 
Testing Unit 45 
Principles of Automatic Control 
Part Ill 47 
APRIL 1954 
Instrumentation and Science 7 
Steam Power Plant 13 
Camera Design for Instrumentation in 
Radiomicrography 23 
Instrumentation for Statistical Quality 
Control 29 
The Manufacturer's Viewpoint on In- 
strument Calibration 32 
Pneumatic Transmission Lines 35 
The Electronic System Reliability 
Problems 48 
MAY 1954 
Sample Handling Considerations with 
Continuous Infrared Analyzers 12 
Mechanical Dissociation of Fluids and 
Dielectric Constant Measurement 13 
A Calibrator for Vibration Pick-ups 17 
A Device for Simultaneous Comparison 
of Variable EEG Brain Patterns 20 
Angular Position Indication by a 
Light-Weight Variable Reluctance 
Pick-up 21 
Practical Considerations in Designing 
AC and DC Bridges 29 
Reducing Pulsation for Metering 43 
JUNE 1954 
Specific Gravity Measurement of 
Starches 13 
Liquid Metal Magnetic Flowmeters 15 
Steam Turbine Supervisory  Instru- 
ments 24 
Sampling Systems for Plant Analyzers 29 
Some Principals of Accurate Instru- 
mentation in Vectorcardiography 32 
Protective Housing for Stacked Con- 
trollers 62 
Capillary Gage Tester 62 


December 1954 


17 
458 
49 


69 


JULY 1954 
A Remote Controlled Mechanical Arm 
Standard Calibration Methods for 
Measuring Instruments 
Modified Double Bridge for 
Measurement 
Multiplying for 


Dielectric 


Pneumatic Process 


Control 


AUGUST 1954 
An Introduction to Analog Computors 


Precision and Cost in Instrumentation 
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Conducted by A. K. Joecks 


New Government Publication on 
“Instrumentation” is Announced 


Further encouragement to Ameri- 
can Industry to take advantage of the 
products of Government-sponsored 
technical research is the new publica 
tion “Instrumentation” announced by 
Dr. Archie M. Palmer, Chairman of 
the Government Patents Board. The 
volume listing 775 Government-owned 
inventions in the field of instrumenta- 
tion, with a brief description of each 
invention, is available for $2.00, 


Dr. Palmer pointed out that these 
inventions are ordinarily available to 
the public on a royalty-free license 
basis. In addition to the brief descrip- 
tion or abstract of the invention, each 
listing includes the patent number, the 
title of the invention, the name of the 
inventor, and the Government agency 
administering the patent. 


Indicating the practical value of the 
book to the instrumentation industry, 
Dr. Palmer cited several specific in 
ventions of commercial application. 
One of these is a process for testing 
the embrittlement cracking character- 
istics of solutions. Others include a 
device for detecting radioactivity, a 
fluid selecting apparatus for handling 
corrosive liquids, a pocket radiation 
alarm, a pocket radiation meter, a 
humidity measuring device, a remote 
control manipulator, a detector for 
carbon monoxide, and a_ pressure 
measuring device. 


The 775 listings in this book, are 
classified under eight sub-groups to 
help readers quickly locate items of 
particular interest. These sub-groups 
are: laboratory, scientific and engi- 
neering instruments; instruments for 
indicating, measuring, and recording 
electrical quantities and characteris- 
tics; mechanical measuring and con 
trolling instruments; optical instru- 
ments and lenses; surgical and medical 
instruments; X-ray and therapeutic 
apparatus; surgical and orthopedic 
appliances and supplies; photographic 
equipment and supplies. 


The new book on “Instrumentation” 
(Order No. 111464) may be purchased 
at $2.00 a copy from the Office of 
Technical Services, United States De- 
partment of Commerce, Washington 
25, D. C. (Room 6227, Commerce 


Building). 





THERE’S MORE FOR YOUR MONEY: - IN 


PUMMEM 50" ** sv 


No annunciator system ever offered as much in value as 
PANALARM “50”, 

Examine for yourself every piece and component . . . consider 
the savings you realize through standardization and complete 
flexibility that only PANALARM “SO” provides. 

Then, evaluate dependability. Beyond all else, PANALARM 
“SO” represents the greatest value in audio-visual alarm systems 
by its record of dependable service alone. 


STANDARD CHASSIS 


is interchangeable without re-wir- 
ing for all types of annunciator 
service: standard audio-visual; 
ringback; bullseyes or name- 
plates; trouble or running signals; 
ford Seltieemelm ehumeletiimesraelee is 
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PANALARM 
IS PROVEN! 


In hundreds of plants— 
serving for many years— 
Panalarm Annunciators 
have demonstrated out- 
standing performance. 
They have won confidence 
for the very critical part 
they play in plant opera- 
tion and safety. 


PANALARM PLUG-IN UNITS 


_— 

“< . . . heart of the system . . . incorporate 
! finest telephone-type relays and special 
‘ contact arrangements . . . assure sequen- 


tial operation. Hermetically sealed suit- 
able for Class I, Div. 2 locations. 


SEND FOR COMPLETE MANUAL. 
Ask for Catalog 100-A 


PANALARM PRODUCTS, INC. 


7403 N. HAMLIN AVENUE, SKOKIE, ILL. 

















DECEMBER 1954 
Dec. 26-31—American Association for Advance- 
ment of Science, National Meeting, Uni- 
versity of California, Berkeley, California. 
For information write, R. L. Taylor, 1515 
Massachusetts Ave., N.W., Washington, 
D. C. 


JANUARY 1955 


Jan. 10-14—SAE Golden Anniversary, Annual 
Meeting, Sheraton-Cadillac and _ Statler 
Hotels, Detroit, Michigan. 


Jan. 17-19—Fourth Meeting of Conference on 
High-Frequency Measurements, sponsored 
by IRE, AIEE, URSI, and NBS, Hotel 
Statler, Washington, D. C. For information 
contact F. J. Gaffney, Fairchild Guided 
Missiles Div., Fairchild Engine & Airplane 
Corp., Wyandanch, L. 1, N. Y. 


Jan. 20-21—National Industrial Conference 
Board, Hotel Astor, New York, N. Y. 


Jan. 24-27—Plant Maintenance & Engineering 
Show, International Amphitheatre, Chi- 
cago. For details write to Producers of the 
show, Clapp & Poliak, Inc., 341 Madison 
Avenue, New York 17, N. Y. 


Jan. 26-28—Symposium on Instrumentation for 
Process Industries, School of Engineering, 
Chemical Engineering Dept., Texas A&M 
College, College Station, Texas. For in- 
formation write “, Engineering School, 
Texas A&M. 


Jan. 27-28—Fourth Annual Instrument Short 
Course at Los Angeles Harbor Junior Col- 
lege, Wilmington, Calif. For information 
write J. R. Wilson, SCMA, 640 Fillmore 
Street, Fillmore, Calif. 


Jan. 31-Feb. 4—AIEE (winter general meeting), 
Hotel Statler, New York, N. Y 


FEBRUARY 1955 

Feb. 7-8, 1955—The Second Symposium on 
Methods of Instrumental Analysis, Chicago 
Section of Instrument Society of America, 
Auditorium of the Western Society of En- 
gineers, 84 East Randolph, Chicago, IIli- 
nois. For information write, Floyd E. 
Erstsman, Room 1420 Fisher Bldg., 343 S. 
Dearborn St., Chicago, Illinois. 


Feb. 8-9—Illinois Institute of Technology, 
Armour Research Foundation, co-sponsors 
with Chicago Section of American Welding 
Society. First Mid-west welding conference, 
Institute’s Metallurgical and Chemical! En- 
gineering Building, 10 W. 33rd Street, Chi- 





cago, to study latest research findings in 
welding and new welding applications. 


Direct inquiries to Orville T. Barnett, 
supervisor of Foundation welding research, 
Illinois Institute of Technology, Technology 
a 35 W. 33rd Street, Chicago 16, 
ll. 


Feb. 8-10—The Society of the Plastics Industry, 
Inc. Tenth annual reinforced plastics divi- 
sion conference, Hotel Statler, Los Angeles, 
Calif. For more details contact society of- 
fice, 67 W. 44th Street, New York 36, N. Y. 


Feb. 13-17—American Institute of Mining and 
Metallurgical Engineers (annual! meeting), 
Conrad Hilton Hotel, Chicago, II 


Feb. 13-18—ASTM Committee D-2 on Petroleum 
Products and Lubricants, Rice Hotel, Hous- 
ton, Texas. 


Mar. 14-15—Steel Founders’ Society of America. 
Annual meeting, Drake Hotel, Chicago. For 
details write society headquarters, 920 Mid 
land Building, Cleveland 15, Ohio. 


Mar. 14-18—American Society of Tool Engi- 
neers. 1955 Western Industrial Exposition, 
Shrine Auditorium and Exposition Hall, 
Los Angeles. Annual meeting to run con- 
currently, Ambassador Hotel and Shrine 
Auditorium. Complete information avail- 
able from society headquarters, 10700 Puri 
tan Avenue, Detroit 38, Mich. 


Feb. 15-17—Texas Oil Jobbers Association 
(management institute), Driskill Hotel, 
Austin, Texas. 


Feb. 16-17—American Petroleum Institute (Di- 
vision of Marketing, Lubricating Commit- 
tee), Sheraton-Cadillac Hotel, Detroit, 
Michigan. 

Feb. 16-18, 1955—National Association of Cor- 
rosion Engineers, Tulsa Section, Sixth An- 
nual Corrosion Short Course for Pipeliners, 
Mayo Hotel, Houston, Texas. For informa- 
tion write, Thomas M. Ragland, Phillips 
Petroleum Company, Houston, Texas 

Feb. 25—Natural Gasoline Association of Amer- 
ica (regional meeting), Scharbauer Hotel, 
Midland, Texas. 

Feb. 28-Mar. 4—Sixth Pittsburgh Conference 
on Analytical Chemistry and Applied 
Spectroscopy, William Penn Hotel, Pitts- 
burgh. For information write J. F. Miller, 
Mellon Institute, 4400 Fifth Avenue, Pitts- 
burgh 13, Pa. 


MARCH 1955 


Mar. 1, 2, 3—Los Angeles Hosts Computer 
Conference to be held at the Statler Hotel 


Los Angeles, Calif., sponsored by the IRE, 
AIEEE, and Association for Computing 
Machinery. For information write to Wil- 
liam Gunning, Conference Secretary, Inter- 
national Telemetering Corp., 200 Stoner 
Avenue, Los Angeles 25, Calif. 

Mar. 9-11—American Petroleum Institute (Di- 
vision of Production, Southwestern District 
Spring Meeting), Jung Hotel, New Orleans, 
a. 

Mar. 15-17—Ohio Petroleum Marketers Assn. 
(spring convention and trade exposition), 
Deshler-Hilton Hotel, Columbus, Ohio. 

Mar. 17-19—Texas Oil Jobbers Association 
‘(Annual convention and trade exposition), 
Gunter Hotel, San Antonio, Texas. 

Mar. 24—National Industrial Conference Board, 
Shamrock Hotel, Houston, Texas 


APRIL 1955 

Apr. 11-15—Greater New York Safety Council 
(annual convention and exposition), Statler 
Hotel, New York, N { 

Apr. 13-15—Natural Gasoline Association of 
America (annual convention), at the Baker 
& Adolphus Hotels, Dallas, Texas 

Apr. 27-29—Fuel Oil Distributors Assn. of New 
Jersey (annual convention), at the Ber- 
keley-Carteret Hotel, Asbury Park, N. J 


MAY 1955 
May 1-4—Liquefied Petroleum Gas Asan. (an 
nual convention), Conrad Hilton Hotel, 
Chicago, Il 
May 9-12—American Petroleum Institute (Di- 
vision of Refining, midyear meeting), Jef 
ferson Hotel, St. Louis, Mo 


SEPTEMBER 1955 
Sept. 12-16, 1955—10th Annual Conference and 
Exhibit, Instrument Society of America, 
Shrine Auditorium and Convention Hall, 
Los Angeles, Calif. For program and ex- 
hibit information write, William H. Kush 
nick, Executive Director, Instrument So 
Pittsburgh 33, Pa. For Exhibit Space Res 
ervation write Fred J. Tabery, Exhibit 
Manager, 3443 South Hill Street, Lo 


Angeles 7, Calif., Phone Prospect 6126 





Please check data in this calendar 
for accuracy; kindly send in additional 
meeting notices, missing information 
and corrections not later than the Sth 
of month preceding month of issue. 


It is suggested that groups planning 
special conferences, symposia, or ex- 
hibits of interest to ISA members, for- 
ward information concerning topics and 
dates early in their planning, so that 
ISA National Headquarters may assist 
in preventing undesirable conflicts. 


Please forward information to Wil- 
liam H. Kushnick, Executive Director, 
Instrument Society of America, 1319 
Allegheny Avenue, Pittsburgh 33, Pa. 
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CHECK THESE ADVANTAGES 


e translates pneumatic and 
electrical signals into dig- 
ital form for automatic 
controlling, computing 
and accounting. 


e reduces instrumentation 
investment—saves space. 

e increases efficiency with 
quick, accurate reporting. 

e Continuous scanning mon- 
itors operating conditions, 
announces and records 
off-norm actions at any 
time. 

erelieves personnel now 
needed for manual log- 
ging, relating and inter- 
preting operating infor- 
mation. 
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ECORDING AND CONTROLLING 


You now have immediately available a 
packaged data reduction system with grea 
versatility for present application or later 
re-application . . . ready to integrate into 
your plant the latest means for computing, 


controlling and accounting. 


The F&P Automatic Logger converts pneu- 
matic and electrical signals into tabulated 
digital records specially designed for your 
needs. Logging occurs at preset intervals— 
but Logger continuously samples essential 
variables and stores information for inter- 
val recording. Thus, flow may be integrated 
continuously and logged as accumulated 


flow or average flow rate. The FSP Logger 





INSTRUMENTS - CONTROL PANELS - DATA REDUCTION SYSTEMS 





employs analog computer techniques to 
reduce data to suitable form before digital 


presentation. 


The F&P Automatic Logger tabulates use- 
ful data on automatically typed log sheet 
and simultaneously stores it on punched 
tape or in other digital form for automatic 


controlling, computing or cost accounting 


without the expenditure of a single man 
hour. 

The F&P Automatic Logger is available 

now—ready to implement your new auto- 

mation plans, ready to lower operating 

costs. Write for complete information or 


actual demonstration. 


ih - 
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complele foroctéd. 
FISCHER & PORTER CO. 


624 County Line Road, Hatboro, Pa. 


























for speed, accuracy and reading ease 





specify 
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BERKELEY ELECTRONIC COUNTERS operate from 
closing contacts, photocells, magnetic or stylus pickups, 
or any means that will produce a positive potential of at 
least 1 v. Model 5001, in ruggedized industrial case 
with tamperproof transparent cover, handles up to 100 
counts per second and lists at $148.00; Model 410, 
10,000 counts per second, $330.00. Units with count 
rates to 1,000,000 per second available. 





Counting of manufac- 
tured objects, stacked 
sheets, motions; electrical, 
mechanical, physical or 


optical events. 





BERKELEY PRESET COUNTERS produce an output 
signal when the desired number of counts have accumu- 
lated. Presetting is accomplished by depressing the 
desired pushbutton in each column of digits; manual or 
automatic reset. Maximum count rate is 40,000 per 
second. Standard models range from the 2-column 
Model 5422 at $375.00 to the 6-column Model 5426 
at $795.00. Double pre-set models available. 


Counting and control of 
objects for packaging; 
evil winders; cutting stock 
to length; overspeed con- 
trol; time delay genera- 


tor; etc. 





BERKELEY UNIVERSAL COUNTER AND TIMER multi- 
purpose instruments provide direct reading of elapsed 


time with accuracy to + 1 microsecond, frequency 
measurement to 1 megacycle with accuracy of + 1 
cycle, period measurement from 0 cycle upward with 
accuracy to + 1 microsecond, and counting to 1 mega- 
cycle. Model 5510, $1,100.00, 


Precision tachometry, 
measurement of pressure, 
flow, frequency, velocity, 
viscosity, elasticity, time 
interval measurement, 
timer calibration, timing 


relay, shutter action, etc. 





BERKELEY FREQUENCY MEASURING EQUIPMENT 
covers the full range of frequency measurement appli- 
cations, and includes the first complete monitoring and 
recording system commercially available. This system 
indicates in digital form frequencies to 515 mc. having 
input levels of #00 millivolts or more. Accuracy is +1 
cycle + crystal stability. Frequency meter prices range 
from $560.00 for the 20 cycle-100 KC Model 5556 to 
$1,785.00 for the 0-42 mc. Model 5570. Prices of 
complete systems, including converters to 515 mc., 
selective amplifier and printed readout, on request. 


Filter and crystal testing, 
oscillator calibration and 
testing, design and test- 
ing of telemetering, 
transmitter and receiver 
equipment, transmitter 


monitoring, etc. 


Nuclear Instruments 


BERKELEY '’s complete line of nuclear 
instruments includes decimal scalers, 
count rate meters and computers, com- 


BERKELEY Computer 
*Electronic Analog Simulating Equipment 
Precision computer — simulator equip- 
ment for the rapid solution of problems 
involving differential equations, and for 


the simulation of complete dynamic 
systems. Low in cost, compact, easy 
to operate. 


Berkeley eee 


BECKMAN INSTRUMENTS INC, 


2200 WRIGHT AVE., RICHMOND, CALIF, 


plete scintillation counting systems, and 
a full line of accessories. 


M-30 


Complete information and appli- 
cation data available on request; 
please address Dept. T-|12 





Note: All prices f.0.b. factory. 





